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HISTORY AND BIOGRAPHY AS A HOBBY 
FOR THE SCIENCE TEACHER 


By E.Ltiot R. DOWNING 
Williams Bay, Wisconsin 


Well, I hear you are planning a trip to Europe! Congratula- 
tions! I hope, however, you are not starting immediately, for I 
want to make some suggestions in regard to preparations for 
the journey. You will find the usual guide books fail to call 
attention to many of the things the scientist wants to see. 
They give more space to matters historical, literary and artistic 
than to those scientific. In Paris, I went to see the Church of 
the Madeleine for the guide book says it is one of the most 
beautiful in the city. But no mention was made of the statue of 
Lavoisier, that stands just behind it, near the spot on the Rue 
de Madeleine where stood the house he occupied during the last 
years of his life. I was in Kendal, near Lake Windemere but 
did not know until ten years later that it was there that John 
Dalton taught for many years. I should have looked on the 
place with much keener interest had I known it at the time. 

I suggest that you get ready for your trip by reading the 
history of science and the biographies of the really eminent 
scientists and by preparing a note book to take along. You 
will find such an occupation delightful recreation of an evening 
and you will be able to clarify many a point in your teaching 
by relating incidents in regard to its discovery. Even if the 
trip must be postponed for years or taken only in your easy 
chair the preparation for it is exceedingly profitable both to 
you and your pupils. 

Let the note book be a loose leaf, leather bound volume with 
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pages about four by seven inches. Then it will slip into the 
pocket easily. On each sheet (two pages) you write out the brief 
biography of a scientist, recording the place and date of birth, 
where educated, where he worked, his major contributions to 
science, etc., but particularly those things still to be seen that 
are mementoes of his life and work. 

One can buy gummed tabs in six inch strips and cut them into 
any lengths desired, say three quarters-inch. Each tab bears 
the name of the man to whose biography-sheet it is to be at- 
tached and also the year of his birth and death. These tabs 
fasten on to the right hand edges of the sheets in definite posi- 
tions—tabs for astronomers at the top, next below biologists, 
then chemists, geographers, geologists, physicists, physiolo- 
gists. If a man has made important discoveries in two fields, as 
John Dalton did in chemistry and physics, his sheet bears two 
tabs. The tabs of’all the astronomers then are in line, one behind 
the other, from front to back of the note book. The same will 
be true for the biologists, chemists etc. The sheets are arranged 
in historical order. 

You probably will want brief notes on the educational sys- 
tem of each country, with a list of the universities in each. 
Under each university may be listed the scientists whose out- 
standing work has made it famous. If a biologist you will want 
a list of the important biological stations and the famous agricul- 
tural stations like Rothamsted, England. The usual guide books 
will mention some of these under the cities in which they occur 
but will not index them under biological stations. 

It is worth while to have a good sized outline map (Goode) 
of each country and locate on it the university towns and places 
of scientific interest. Thus on the map of France will go Arbois 
where Pasteur spent his boyhood and where there is now a 
Pasteur museum. It is a small town and will only be shown on 
the map of a good atlas. These maps have cheese cloth pasted 
on the backs so they will not tear with hard usage. They are 
folded to pocket size. The Science teacher, interested in geology, 
will want a geological map of each country such as are given in 
Nelson’s or other encyclopedias. He will want to know where 
he can obtain more detailed maps just before he leaves on his 
trip. 

Such a note book needs an index. The references can hardly 
be to numbered pages since new sheets are constantly being in- 
serted, but may be to the men whom the items concern; thus 
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Arbois, France—Pasteur; Kendal, England—Dalton, it is well 
to index the items on each sheet as it is inserted. 

One can find in magazines, advertising material and else- 
where pictures of the great scientists, cuts of the houses where 
they were born, or the sites of other interesting events in their 
lives. If commissioned to secure for you specific things, friends 
who are going to Europe will bring back post cards to illustrate 
important scientific events or personages—the leaning tower in 
Pisa where Galileo performed his famous experiment, Dalton’s 
Statue in Manchester etc. Such things can be kept in a separate 
scrap book or file, otherwise your note book will soon be too 
bulky to take along on your journey. 

It is scarcely necessary to mention that a similar note book 
on American Men of Science and scientific institutions would 
enhance very greatly the pleasure of your journeys around 
home. I drove the car out of the way a bit to go through South 
Grove in the county where I now live because in the Methodist 
parsonage there John Wesley Powell, father of the United 
States Geological Survey, lived for a part of his boyhood. 

The biographies of the great scientists given in the Encyclo- 
pedia Britianica are sufficiently full to give one a fair idea of 
their work. Such articles give also a list of available biographies 
in book form. One will want to read these more detailed lives 
if possible. If your family gives books for birthday or Christmas 
presents you can perhaps add to your library along this line. 
There follows a brief list of suggestions. It may serve to begin 
your card index on the history and biography of Science. The 
books marked (*) may well be part of the high school library. 


DamPIER-WHETHAM, A History of Science, Cambridge University Press 
(Macmillan) 1930. 

* BucKLEY, ARABELLA, A Short History of Natural Science, D. Appleton 
and Co., Revised, 1913. 

* ForBes, G., History of Astronomy, Putnams, 1909. 

* Lopce, Str OLIVER, Pioneers of Science, Macmillan, 1893. 

* Masters, Davin, The Conquest of Disease, Dodd, Mead and Co., 1925. 

* Locy, W. A., Biology and Its Makers, Holt, 1908. 

Osporn, H. F., From Greeks to Darwin, Macmillan, 1896. 

Sacus, J., History of Botany, Clarendon Press, Oxford, 1890. 

Brown, J. C., A History of Chemistry, J. A. Churchill, London, 1913. 

* Moon, J. F., A History of Chemistry, McGraw-Hill, 1918. 

Jacoss, Josepu, The Story of Geographical Discovery, Newne, London, 1899. 

* GerkiE, A., The Founders of Geology, Macmillan, 1905. 

* Crew, Henry, The Rise of Modern Physics, Williams and Wilkins, 1928. 

* Foster, Sir MIcuakt, Lectures on the History of Physiology, Cambridge 
University Press, reprinted 1901. 

* De Krutr, P., The Hunger Fighters, Harcourt, Brace, 1923. 








244 SCHOOL SCIENCE AND MATHEMATICS 


* Hart, Ivor B., Makers of Science (Physics, Mathematics, Astronomy), 
Oxford University Press, London, 1923. 

* JorDAN, D.S., Leading American Men of Science, Holt, 1910. 

Acassiz, Louis, Life and Correspondence by Elizabeth C. Agassiz, Hough- 
ton Mifflin, 1885. 

DALTON, JOHN, by Millington, Dutton, 1906. 

DARWIN, CHARLES, Life and Letters by F. Darwin, Appleton, 1891. 

* Davy, Str Humpurey, by Thorpe, Macmillan, 1896. 

* Epison, THomas, by Inez McFee, Barse and Hopkins, 1922. 

FARADAY, MICHAEL, Life and Letters by Bence Jones, Longmans. 

* FRANKLIN, BENJAMIN, Autobiography, Cassell and Co., 1886. 

Ga.tLeEo, Life and Work, by Fahie, Murray, London, 1903. 

GEIKIE, A., Autobiography, Macmillan, 1924. 

Gray, Asa, Life and Work, by Goodale, Boston Soc. of Nat. Histoty, 
1889. 

* Harvey, WILi1AM, Life, by A. E. Malloch, Hoeber, 1929. 

Hux ey, T. H., Life and Letters, by his son. D. Appleton. 

KELVIN, Lorp (WiLL1AM THompson) by S. P. Thompson, Macmillan, 
1910. 

* KEPLER, JOHANN, Life, by W. W. Bryant, Macmillan, 1920. 

LAMARCK, the Founder of Evolution, by S. Packard, Longmans, 1901. 

* Lavoisier, by J. A. Cochrane, Constable, London. 

MAXWELL, J. CLARK, by R. T. Glazebrook, Macmillan, 1898. 

* MENDEL, GREGOR, by Hugo Itlis, translated by E. and C. Paul, W. W. 
Norton and Co., New York, 1932. 

* MuRcHISON, Sir R. I., by A. Geikie, Murray, London, 1875. 

NEWTON, Sir Isaac, by De Morgan. Open Court 1914. 

* Pasteur, L., Life by Kerm and Loumet, F. A. Stokes, 1913. 

PRIESTLEY, JOSEPH, Life by Anne Holt, University of Oxford Press, 1930. 

* Wart, James, Life by Andrew Carnegie, Doubleday Page, 1905. 





STORM WINDOWS SAVE FIFTH OF COAL 
BURNED IN TEST HOUSE 


Fuel savings of one ton of coal out of every five burned have been ob- 
tained by the use of storm doors and windows on the research home main- 
tained by the University of Illinois. 

Using a coal-fired furnace with a forced-air heating system the house 
was maintained at a temperature of 71 degrees Fahrenheit by thermostat 
control. It took from 100 to 260 pounds of coal each day to maintain the 
71 degrees in outside temperatures from 40 to zero degrees Fahrenheit if 
the storm windows were not in place. With storm windows, the same out- 
side conditions required only from 80 to 200 pounds of coal daily. Thus 20 
pounds of coal were saved on 40-degree days and 60 pounds on zero days. 
“The results indicate that a saving of 20 per cent in the seasonal fuel con- 
sumption could be reasonably attributed to the installation of storm doors 
and windows,” concluded the scientists. 

Other results include: 

1. Storm sashes practically eliminate the entrance of soot. 

2. Higher relative humidity can be maintained indoors before con- 
densation appears on the glass. 

3. Storm windows reduce the draft of cold air down the windows and 
thus increase the temperature of air near the floor. 








SOME OF NATURE’S CURVES 
I. Conic Sections 
By Sue Avis BLAKE 
3 Pollard Park, Williamsburg, Virginia 
The span from a point in space to any other point in space 
though it be a straight line may be considered a circle of in- 
finite radius—infinite radius meaning the radius of a circle so 
great that in a small part of the circumference the curvature 
cannot be detected. 






--hyperbola, 


one wing 


Fic. 1. The Conics. 


The most familiar of all of nature’s curves is the circle. The 
circle is a member of a family or group of curves known as 
“conic sections” because their shapes are yielded up as cross 
sections when a plane cuts a cone in the various ways indi- 
cated in the accompanying Fig. 1! The other members of this 
group of conic sections are the ellipse, the parabola and the 
hyperbola. The circle is indeed an ellipse whose major and 
minor axes merge in a mean axis or diameter. 

Conic sections are symmetrical curves, a curve being sym- 

metrical if when folded over once or many times corresponding 
parts are superimposed. A circle may be folded over as many 
times as one likes and parts will still match but if in general an 
ellipse be folded more than twice, or a hyperbola, parts do not 
match and a parabola is only bilaterally symmetrical. 
' Ellipses are closed curves—a pencil in tracing one returns to 
the starting point; but in parabolas and hyperbolas there is no 
return to the starting point, once lanuched a point moves off 
into space. 


1 See C. V. Boys—Soap Bubbles p. 68, for an ingenuous way of obtaining shadow pictures of these 
various curves with nothing more than a lighted candle in a candlestick with a circular base. 
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Sir Isaac Newton somewhere between 1642 and 1727 stated 
that every body persists in a state of rest or of uniform motion 
in a straight line except in so far as it is driven by impressed 
force to change that state. A body dropped from rest or hurled 
vertically upwards will reach the ground eventually at a spot 
vertically beneath the point of its emission, that is, the body 
traces a straight line. But planets revolve around the sun in 
ellipses and moons revolve around the planets in ellipses. To 





Fic. 2. Stream from a hose. 


explain these elliptical orbits of planets and moons the older 
physics postulated that in our sun and also in each planet there 
is a center of force and around it a region throughout which 
the force of attraction is felt. This force of attraction is called 
the ‘force of gravity.’’ According to the gravitational theory 
planets and moons are drawn inwards by the masses around 
which they revolve, drawn inwards at each point of their 
paths from the straight lines which according to Newton’s First 
Law of Motion (quoted above), they would traverse if free from 
impressed force. 

It is due also to Sir Isaac Newton that we know conic sec- 
tions to be obtained not only by slicing a cone also if one traces 
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the path of a particle moving about a point under force di- 
rected always towards that point and varying inversely with 
the square of the distance of the particle from the point. Sir 
Isaac Newton deduced this law from a study of the planets in 
their courses around the sun. We shall see in the second of this 
series of papers, Simple Periodic Motion, why such motion as 
we have just described leads to paths which are conic sections. 

A body dropped from rest traces a straight line but a body 
hurled obliquely traces a conic section. Lava ejected at an angle 
other than 0° from one of the earth’s volcanos falls parabolically 
to the earth as water ejected from a hose or a bullet shot from 
a gun.” See Fig. 2. Now the maximum speed limit of a bullet 
is far under a mile a second. If a mass be ejected from the earth 
with force greatly exceeding the explosive force of a gun the 
body will become a satellite of the earth, a tiny moon revolving 
periodically around the earth, whose continuous attraction 
neither it nor the moon, which our tides and our evening skies 
reveal, can withstand: 

Soon as the evening shades prevail, 
The moon takes up the wondrous tale, 


And nightly to the listening earth, 
Repeats the story of her birth.* 


There may be many moons revolving around our earth, moons 
too small or too distant to be visible. To be visible a body must 
be large enough to subtend from whatever distance an appre- 
ciable angle at the eye of the telescope. Pluto, a recently dis- 
covered planet of our solar system, was discovered as a conse- 
quence of the observation of perturbations in the orbit of 
Neptune, the nearest to it of the already known planets, since 
it as well as the far more distant but much greater mass of the 
sun exerts an appreciable force upon Neptune. 

The critical velocity of ejection which determines whether 
the mass ejected by the sun or by a planet shall drop back to 
that sun or planet parabolically as a bullet shot from a gun will 
drop back to earth if unimpeded, or whether it shall take up 
the periodically revolving path of a planet or moon is readily 
calculable.‘ We find that in the neighborhood of the earth a 
velocity of about five miles per second must be given to a 
body in order that it shall become a satellite with a circular 


? Only in a vacuum would the curve be a precise parabola. 
3 Joseph Addison. 
4 Kimball’s College Physics: pp. 73, 74. 
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orbit which clears the earth. See Fig. 3, C. Were the velocity 
of ejection to become greater still than five miles per second the 
orbit of the satellite would be elliptical. See Fig. 3, D. This is 
the case unless the force of ejection were to become so much 
greater that the velocity of the satellite would reach a second 
critical value where the insistent central pull of gravitation 
would be all too little to draw in the mass and its path would 
cease to obey elliptical laws. The mass would then shoot off into 
space parabolically. See Fig. 3, E. At the very highest velocities 
of ejection theoretically possible the orbit would be hyperbolic. 
See Fig. 3, F. 





Curves described by a particle P about a mass M 


A, B and D—ellipses 
C—circle 
E—parabola, one wing 
F—hyperbola, one wing of a branch 


Drawings taken from Fath’s Elements of Astronomy, p. 86. 


There are two forces which together control the path of an 
ejected body. There is the momentary force of ejection and 
there is the persistent force of gravity. The path of a body upon 
which these two forces act depends first upon the angle be- 
tween the two forces and second upon the comparative mag- 
nitudes of the two impressed forces described above. If the 
angle between the two forces is 0° or 180°, that is, if the forces 
are parallel, the ejected body eventually falls vertically to the 
ground, even if the velocity of ejection be somewhat greater 
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than the momentary value of the force of gravity and be op- 
positely directed. This is because the force of ejection is a mere 
shove while the force of gravity is a persistent pull. If the force 
of ejection be sufficiently great, however, the ejected mass 
might go almost instantly clear out of an appreciable gravita- 
tional field and pursue a straight line path away from the at- 
tracting body. If the angle between the two forces be such as to 
give the ejected body an oblique course the orbit will be a conic, 
which one depending upon the relative values of the two forces. 
In the conics of Fig. 3, A, B, C and D, the central force, that 
is, the force of gravity, wins out over the force of ejection and 
in the conics Fig. 3 E and F, the force of ejection wins out over 
the gravitational force. In “F,’’ the force of gravity is all but 
forgotten. Here the path is hyperbolic and a hyperbola ap- 
proaches a straight line infinitely closely,® the straight line 
which the body would traverse were it not for the presence of 
the force of gravity and there were only the force of gravity to 
obey. The particular conic traced by an ejected body depends 
upon the speed of its launching. 


§ An asymptote. 


THE SPIRIT OF SAINT LOUIS 


A Post-Card from the President of the Central Association of 
Science and Mathematics Teachers 


“Tt isn’t so much what we do as it is the spirit in which we do it that 
counts most,” said the sage long ago. The way in which Saint Louis is 
preparing before the turn of spring for our meeting in the autumn shows 
the splendid spirit of a truly thoughtful and gracious host. 

It would seem that nearly every teacher in Saint Louis and suburbs, in- 
cluding Webster Groves, University City, Kirkwood, Clayton, and East 
Saint Louis, is serving on some committee in the interest of our convention. 
Mr. W. R. Teeters, our wide-awake and enterprising board member in 
Saint Louis, deserves a vote of thanks for the splendid organization that 
he has perfected and for the excellent progress that is being made. 

The executive committee has selected the Coronado Hotel as the meet- 
ing place for our convention. If you have been a guest at this magnificent 
hotel I am sure that you will agree with the committee that it is an ideal 
place for our meeting. The arrangements for our exhibitors, general meet- 
ings, section meetings, and the dinner meeting are perfect. Reasonable 
rates for attractive, comfortable guest rooms—enough to accomodate all 
of us under one roof if we desire—a luxurious and commodious lobby, 
ample space for parking cars, good food at prices to fit the purse of a 
pedagog—you will like the “‘Mammy” kitchen—and with it alla genuine 
spirit of cheerful hospitality, make the Coronado the meeting place par 
excellence. Truly the Spirit of Saint Louis welcomes us and assures us 
happy days during our “‘Big Fall Round-Up.” 








FOODS: A UNIT IN BIOLOGY* 


By GEORGE R. BIECHER 
Chambersburg High School, Chambersburg, Pennsylvania 


This unit is based upon the idea of a scrapbook, as a means 
of motivation. Pupils have enjoyed the creative spirit, using 
slight individual variations to make it their own, thereby moti- 
vating the learning process. Then having received definite credit 
for it, they take pride in its preservation, as exemplified by the 
testimony of parents. Therefore it is hoped that it shall prove 
of some value, as a reference in later life, finally motivating 
future use of its information. 

The preceding unit deals with the plant as a food factory and 
the succeeding units with digestion, circulation, etc. Work on 
the unit is carried on during the regular class periods, clippings 
usually having been cut outside. Twelve copies each of refer- 
ences 1, 3, 5 and 6, with five or six each of the other text refer- 
ences, are kept on the classroom shelves, during class periods. 
Extra copies of these are kept in the library, ‘On Reserve,” 
for ‘Study Period” reference. All books may be taken out over- 
night and charged at the library desk. This method accommo- 
dated three hundred or more pupils each year, with classes of 
forty or slightly more pupils. 

Special oral reports of activity number 3 are given in class, 
during the last two days of the specified time (two weeks), en- 
thusiastic interest being shown by the pupils. Usually the 
majority of the class participate in this activity, with occasional 
pupil-created project demonstrations. Mastery is measured by 
the use of an objective type test, lack of mastery requiring re- 
peated effort by the pupil, until a reasonable degree of mastery 
is attained. 

This method has given quite gratifying results during the 
past two years, leaving the teacher in the background, merely 
as an adviser, free to walk about the class, with frequent check- 
ing of slower pupils and few disciplinary troubles. 


BIOLOGY—GRADE X 
The Human Body 


General Objective: To learn the proper functions of the human machine. 


* This outline is an excellent example of specific directions to the student. There is no question as 
to procedure or objective—Biol. Ed. 
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Note: x work is required of all; y and z work is required of those desiring 
more work and more credit. 


Unit I—Two weeks 
Foods 


Objective: To understand the use and wise selection of foods. 


Procedure: 

x 1. Read at least one of the following references before going to work 
on this unit. Ref. 1, pp. 209-211; Ref. 2, pp. 261-264; Ref. 3, pp. 
313-314; Ref. 4, p. 259; Ref. 5, pp. 104-105; Ref. 6, p. 389; Ref. 7, 
pp. 47-57. 

x 2. Prepare an attractive cover for a scrap book with the title “My 
Foods.”’ In this book you will insert the following material illus- 
trated with clippings, drawings and other illustrative materials, 
wherever it is possible, using the page titles as given. 


x a. 


Page 1, Preface—Prepare a page entitled preface, on which 
you will write the definition of food, using the following refer- 
ences as your guide. Ref. 1, p. 228; Ref. 2, pp. 262-264; Ref. 3, 
pp. 327-329; Ref. 5, pp. 104-105; Ref. 6, p. 389. 

Page 2, Contents—List the contents of your book, giving page 
numbers for each new heading as directed in the activities. 

Page 3, Building Foods—Prepare a page with the definition 
and listing the common building foods. List these in two columns 
as follows and use clippings or drawings to illustrate: 

(1) animal origin 

(2) vegetable origin 

Ref. 1, pp. 228, 231; Ref. 2, pp. 268-273; Ref. 3, pp. 336-337; 
Ref. 4, pp. 263, 274-275; Ref. 5, pp. 114, 134-135; Ref. 6, pp. 
391-394; Ref. 7, pp. 57-58, 69. 

Page 4, Energy Foods—Prepare a page with the definition and 
listing the common foods, which contain a high percentage of 
energy value, in two columns as follows, using clippings and 
drawings to illustrate: 

(1) carbohydrates 

(2) fats 

Ref. 1, pp. 228, 231; Ref. 2, pp. 267-268, 270-271; Ref. 3, pp. 
328, 336-337; Ref. 4, pp. 260-263, 274-275; Ref. 5, pp. 113-114, 
133-138; Ref. 6, pp. 391-392, 394; Ref. 7, pp. 59-60, 69. 

Page 5, The Function of Minerals—Prepare a brief discussion 
of the need of minerals for the proper functions of the human 
body. Ref. 1, pp. 228, 232-233; Ref. 2, p. 272; Ref. 3, p. 331; 
Ref. 4, p. 266; Ref. 5, pp. 120-122; Ref. 6, p. 390; Ref. 7, pp. 
60-61. 

Page 6, Mineral Foods—Prepare a page with a two column 
chart, listing the best sources of required minerals for the body. 
Label the two columns as follows and illustrate with clippings, 
etc. 

(1) minerals 

(2) Foods (opposite minerals which are found in them) 

Ref. 3, pp. 336-337; Ref. 4, pp. 274-275; Ref. 5, pp. 133-138; 
Ref. 6, p. 394; Ref. 7, p. 60. 

Page 7, The Vitamins—Prepare a page with a brief discussion 
of the functions, of the vitamins A, B, C, D, E and G. Ref. 1, 
pp. 233-238; Ref. 2, pp. 273-274; Ref. 3, pp. 333-335; Ref. 4, 
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pp. 267-271; Ref. 5, pp. 114-120; Ref. 6, pp. 392-395; Ref. 7, 
pp. 61-66. 


. Pages'—., Vitamin Foods—Prepare a page of pictures for each 


of the vitamins A, B, C and E. Obtain your pictures from mag- 
azine clippings, advertisements, seed catalogues or copy the 
drawings from illustrations in the references. 

Note!: If this activity is included, you will number the pages 
8, 9, etc., and continue this succession in the activities following 
h. Otherwise continue as directed. 

Page 8, Vitamin Chart—Prepare this page with a three column 
chart, labeling each column as in Fig. 1, listing the proper items 
under each column and using the references given, or other 
sources of information such as magazine articles in your home. 





Vitamins Source Value in diet | 





prevents eye disease | 


Ref. 1, pp. 234-237; Ref. 2, p. 275; Ref. 3, pp. 333-335; Ref. 4, 
pp. 274-275; Ref. 5, pp. 133-138; Ref. 7, p. 64. 

Page 9, Roughage—Write a definition of the word roughage, 
then list under it the most desirable foods for this purpose, with 
illustration where possible. Ref. 3, p. 332; Ref. 4, p. 298; Ref. 
5, p. 149; Ref. 6, p. 401; Ref. 9; Ref. 12. 


A Butter, cheese, etc. 
Fig. 1 


a | 


. Page 10, Water—Consult the following references and write a 


brief one page discussion of the importance of water in the diet. 

Ref. 2, pp. 276-277; Ref. 3, p. 348; Ref. 4, p. 295; Ref. 5, pp. 

122-123; Ref. 6, p. 390; Ref. 7, p. 61. 

Page 11, Dietetics—Consult Ref. 1, pp. 228-231; Ref. 3, pp. 329, 

340-343; Ref. 5, ‘How Fuel Values are Determined,” pp. 113- 

114; Ref. 6, “Measurement of Food Values,” pp. 396-397; Ref. 

7, pp. 66-70. Then record the following information on this 

page: 

(1) Copy Table I and Table II from Ref. 6, pp. 396-397 at the 
top of the page. 

(2) Compute your daily calories requirement, complete the fol- 
lowing statement and copy on the page next to the tables 
of (1). “‘My daily calorie requirement is calories.” 

(3) Complete the following statement and copy it next to (2) 
on this page. ‘The ratio of fats to carbohydrates in my diet 
should be ____..”” 

(4) Next to (3) you will make a statement of your approximate 
protein requirements per day. 





. Page 12, My Menu—Consult the following references, then pre- 


pare a well balanced day’s menu of breakfast, dinner and sup- 
per, with desirable low priced foods, estimating the cost of a 
family of four persons. Ref. 1, p. 231; Ref. 2, pp. 270-271; Ref. 
3, pp. 335-339, 345-348; Ref. 4, pp. 271-275; Ref. 5, pp. 130- 
138; Ref. 6, pp. 396-403; Ref. 7, pp. 68-70; Ref. 10. 


. Page 13, Stimulants and Narcotics—Consult the references 


given in this activity and prepare a two column chart listing the 
following: 

(1) Column 1—Stimulants and Narcotics 

(2) Column 2—The effect produced in the body 

Ref. 2, “Stimulants” p. 278, “‘Alcohol and Circulation” p. 322- 
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323; Ref. 3, pp. 350-354; Ref. 4, “Poisons and Drugs,”’ pp. 297- 
298; Ref. 5, “Substances Other Than Foods That are Some- 
times Used,” pp. 123-130; Ref. 6, “Alcohol in Relation to 
Foods,” pp. 395-396. 

x o. Page 14, Adulterants—Consult the reference given in this ac- 
tivity and write a brief one page discussion to show the value 
of the ‘‘Pure Food and Drugs Act.” Ref. 3, pp. 348-350; Ref. 6, 
pp. 403-405; Ref. 13. 

z 3. Obtain one of the many interesting articles on foods, using the 
“‘Reader’s Guide,” and prepare a short oral report for presentation 
to the class. The following topics will aid you in securing material 
from the ‘‘Reader’s Guide”: Diet, Drugs, Drug Habit, Foods, 
Food Adulteration, Food Chemistry, Nutrition, and other topics 
listed at the ends of these. Note: Record your article on the record 
form supplied by your instructor, returning it to him at once, to 
avoid duplication in the class. 

x 4. Learn to use the following terms, by writing each in a good sentence. 


Group 1 Group 2 Group 3 
Carbohydrate Vitamin Dietetics 
Fat Beri-beri Calorie 
Protein Pellagra Metabolism 
Building food Ophthalmia Deficient 
Energy food Rickets Malnutrition 
Mineral Food Scurvy Acidosis 
Roughage Anemia 
Stimulant 
Narcotic 
Adulterant 


Essentials To Have Been Derived From This Unit: 


1. The necessity of foods 
a. Asource of energy 
b. Rebuilds tissue 
c. Storage for emergency 

2. Classification of foods 
a, Inorganic 

(1) Water 
(a) functions 
(b) source 

(2) Mineral salts 
(a) functions 
(b) sources 

b. Organic 

(1) Proteins 
(a) functions 
(b) sources 

(2) Fats 
(a) functions 
(b) sources 

(3) Carbohydrates 
(a) functions 
(b) sources 

(4) Vitamins 
(a) functions 
(b) sources 

3. Stimulants and Narcotics in relation to food 
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4. Legal protection of foods 
a. ‘‘Pure Food and Drug Act” 
5. Measurement of food values 
a. Meaning of “‘calorie”’ 
b. Amount needed 
c. Proportions needed 
d. Digestibility of foods 
(1) Vegetable foods 
(2) Animal foods 
6. Cost of foods 
a. Price and cost of preparation 
b. Reasons for expense 
(1) Poor selection 
(2) Bad preparation 
(3) Waste 
(4) Artificial appetite 
7. Food preservation 
8. Special diets 


SUGGESTED REFERENCES 


1. BAKER, A. C. and Mitts, L. H., Dynamic Biology, Rand McNally and 
Co., New York, 1933. 
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3. Hunter, G. W., Problems in Biology, American Book Co., New York, 
1931. 
4. Kinsey, A. C., New Introduction to Biology, J. B. Lippincott Co., 
Philadelphia, 1933. 
5. MAank, H. G., The Living World, Benj. H. Sanborn and Ce., New York, 
1933. 
6. Moon, T. J., Biology for Beginners, Henry Holt and Co., New York, 
1926, revised 1932. 
7. PYEPER, BEAUCHAMP, FRANK, Everyday Problems in Biology, Scott, 
Foresman and Co., New York, 1932. 
8. Botz, M., “Good Food, the Best Spring Tonic,’’ Hygiea, 11, pp. 
421-424, May, 1933. 
9. Eppy, W. H., ‘“‘Don’t Neglect Fruits and Vegetables,’ Good House- 
keeping, 96, p. 93, March, 1933. 
10. Hampince, G., “Make the Diet Fit the Pocketbook,” Ladies Home 
Journal, 51, p. 44, May, 1934. 
11. Wurrtrncuitt, E., “Conducting a School Demonstration in Animal 
Nutrition,” Hygiea, 7, pp. 399-401, April, 1929. 
12. “Please Pass the Roughage,” Hygiea, 8, pp. 366-367, April, 1930. 
13. “New Food and Drug Legislation,” Hygiea, 13, pp. 110-111, Febru- 
ary, 1935. 


SMALL TELESCOPE CAPTURES PHOTO OF PLUTO 


Pluto, ninth planet of the solar system discovered in 1930, can now be 
observed with relatively small telescopes, it is indicated in reports from 
Poland received at the Harvard College Observatory for distribution to 
American astronomers. Photographs of two hour exposure taken with a 
special Zeiss 43 inch photographic telescope by K. Steins of Riga in Latvia 
showed the tiny planet distinctly. Heretofore the planet has been observed 
only with large instruments. 








SCIENCE IN THE ELEMENTARY 
SCHOOL PROGRAM* 


By GLENN O. BLoUGH 


Lincoln Laboratory School, Michigan State Normal College, 
Y psilanti, Michigan 


Since the time that children were first organized into a school 
situation, and a teacher appointed to direct their activities, 
there have been problems regarding the learning to be done and 
the method for pursuing this learning. Since this time also 
there have been objectives or purposes assigned to schools, and 
there have been methods established for attaining these goals 
and purposes. 

Since this beginning there have been many changes regarding 
the content of subject matter which should be taught to pupils. 
Likewise there have been changes regarding the purpose for 
which schools exist. Once schools purposed to drill reading, 
writing and arithmetic into the minds of children and to make 
obedient men and women out of maturing boys and girls. Since 
that era subjects have been added to, and subtracted from these 
so-called fundamentals. Our idea or conception of the actual 
values derived by the child in the study of the various subjects 
has been altered as we looked with more discriminating eyes 
at the results obtained. We have ascribed different functions and 
aims to our school situation and have grown to expect different 
outcomes. Our ideas regarding the functions of schools have 
changed because the life situations into which the pupils go 
have changed. These changes make functional teaching an ever 
present challenge to teachers and administrators. 

Regarding the particular teaching methods to be used, the 
exact subject matter to be selected, and the grade placement of 
such subject matter, we can but approach an exact solution. 
We can however arrive at certain, shall we say premises of ele- 
mentary education, which, in face of the evidences at hand, we 
can reasonably assume to be sound elementary educational 
goals. It is the purpose of this discussion to suggest some of 
these fundamental concepts or premises and illustrate the con- 
tributions which the teaching of elementary science makes 
toward realizing them. It is not the purpose to presume that 
science in the grades has suddenly come to be a subject so im- 


* Read before the Elementary Science Section of the Central Association of Science and Mathe- 
matics Teachers, Chicago, November 29, 1935. 
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portant as to exclude other elementary school work, but rather 
that it, along with other pursuits in elementary education, is 
highly important as a means of arriving at the desired outcomes 
stated in this discussion. 

Let us then illustrate the contributions made by science in the 
grades. It is commonly conceded that Generally speaking native 
tendencies and interests of a child should be developed and guided. 
How does elementary science add to the attainments of such a 
goal? The answer is obvious. There is scarcely a child who is not 
interested in watching the activities of a pair of robins as they 
build a nest in the tree in his back yard. It is most usual for a 
child to collect materials and to wonder what kinds of rocks or 
shells he had found, from whence they have come, and of what 
they are made. The native curiosity of every child easily cen- 
ters about the materials he observes, including stars, the moon, 
trees, animals and countless other objects of his environment. 
If a subject in the school curriculum can encourage some of the 
child’s interests, guide him in the pursuit of his study, and 
widen his field of interests, it is definitely tending toward the 
achievement of such a goal. Science in the grades aims to 
capitalize on these natural interests, develop them, and en- 
large their scope. It aims to encourage worth while hobbies for 
children, to begin to develop a spirit of discovery, to foster 
elementary research methods, and so contribute to guiding 
natural tendencies and interests. Each unit of material studied 
in science may lead into and suggest new possible avenues of 
activity. 

A second important outcome desired in our elementary school 
is The development of an attitude of mental alertness and curiosity 
on the part of its pupils. There is scarcely a person in this room 
who can easily remember specific facts learned in his fourth 
year in the elementary school. However, if his education func- 
tioned, he should have developed during the fourth year, and 
during his other years spent in grade school an attitude of mind 
which made him curious about the things which he saw. This 
attitude rather than the subject matter, he may continue to 
hold. It is an attitude which prompts him to discover for him- 
self, either through reading a reliable source book or through his 
own observation, the answers to the questions which puzzle 
him. 

Look inside a science room in a progressive grade school and 
notice the factors contributing to this goal. Here is a place 
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where a child can bring any “find” which he may have made. 
It is the place where careful observations are made of the ma- 
terials, where discoveries are made through these observations 
and where records are kept of the findings. It is a place where 
curiosity is satisfied and where it is encouraged. 

This last leads to the statement of another important premise. 
The ability to manipulate facts and data, in order to arrive at 
definite conclusions, is necessary to the growth of a child because 
it is necessary in his existence now and later as an adult. 

Again let us look into the science room. Having observed 
carefully, or experimented and read from every possible reliable 
source, the pupil is lead to conclude that certain statements of 
ideas are facts. He may hold this conclusion tentatively, and 
if at a future time he finds evidence that his first conclusion is 
wrong he will alter his opinion. Or, having learned, shall we say, 
certain facts about animals he can arrive at the generalization 
that they can be classified according to their habits and struc- 
ture. 

Stating the aforementioned premise in another way, we say 
that the elementary pupil is developing a scientific attitude. 
That is to say, he does not arrive at conclusions without suf- 
ficient amount of evidence, he withholds judgments until he can 
justly arrive at a decision, he questions the source of his evi- 
dence and demands proof for his statements. Having had con- 
tact with this method from the kindergarten through grade six, 
then into junior and senior high school, he is better qualified to 
become a fair minded, just citizen or office holder in the present 
complex society. 

Now, having helped to guide and develop the curiosity of a 
child, and fostered a scientific attitude let us consider another 
premise. The ability to organize subject matter, to suggest methods 
of learning it, and to develop problems, is highly desirable in the 
elementary school. 

Shall we observe a teacher of elementary science? The chil- 
dren in grade four have found several pebbles on their play 
ground which contain prints. One boy has brought from home a 
few such prints in stone which he found last Saturday in a gravel 
pit. The pupils have manifested a desire to study these prints, 
and the teacher is saying: ‘‘What things would you like to know 
about these prints which you have found?” As a result a list of 
questions is made that include such statements as these: ““What 
made the prints?” ‘‘How did they get into the stones?” “Of what 
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are stones made?”’ A discussion begins which develops more 
such problems and eventually the children help to organize 
these problems into an outline. The natural outcome of this 
procedure is ‘“‘How shall we answer our questions?” The result: 
“Some we may answer by observing collected material, some by 
reading in our science books, some by experimenting with the 
material and others by asking people whom we consider au- 
thorities on the subject.”’ 

Finally the methods are applied to the questions and perhaps 
an organized account of results is kept. Shall we look in the class 
room of the fourth grade teacher as she relates her work to the 
science unit? Her reading may center about the problems set 
up. Her language work may be the teaching of outlining in order 
to make the organization of the material correct. She is giving 
attention to handwriting and spelling as the work proceeds and 
if there are drawings to illustrate the findings her art time may 
be used to advantage. She does these things as they naturally 
come about, but uses discrimination about the extent to which 
the procedure is carried. 

The process just discussed represents science’s contribution 
to another major premise in elementary education: Flexibility 
in a school plan is desirable in order to take into account immediate 
interests of pupils. The application of this statement is too ob- 
vious to merit further discussion. 

This method of unit development likewise illustrates the 
premise that subject matter emphasis must shift from a purely 
academic point of view to the use of subject matter for child growth. 
To further illustrate this generality: Science on the elementary 
level does not concern itself so much with the subject matter 
illustrated by naming the parts of a flower, and identification, 
as it does to studying how the plant grows to produce the 
flower, of the purpose of the flower, how its adaptations help it 
to attain this purpose, how plants may be cared for, and how 
all of this relates to the existence of the learner himself. 

This discussion in a small way illustrates the place of science 
in the elementary curriculum. We as teachers and supervisors 
of elementary science need to keep in mind the outcomes de- 
sirable in terms of knowledges, attitudes and appreciations 
gained by the child who is to be the product of the grade school. 
The teaching of elementary science will be successful only to the 
extent to which we are able to contribute to the child’s develop- 
ment. 











ATOMIC NUCLEI* 


By W. B. PIETENPOL 
University of Colorado, Boulder Colorado 


50 years B.C. Lucretius wrote, ‘‘The only existing things are 
the atoms and empty space: all else is mere opinion.’’ Today 
the atom is largely empty space, far different from the im- 
pregnable particle of Lucretius and even of the 19th century, 
then hard and “strong in solid singleness.”’ 

If the atom is largely empty space how does one account for 
its mass, energy, chemical properties, and its ability to radiate 
when heated or excited? These are questions that the physicist 
has answered satisfactorily during the present century. The last 
few years have been especially fruitful in offering information 
concerning its structure. The thermal properties of substances 
are fairly well explained on the assumption that the atoms are in 
constant violent motion. The other properties, however, require 
a more detailed knowledge of the nature of the forces and the 
units which determine the atom’s structure. 

Over a hundred years ago Prout suggested that the heavier 
chemical elements were multiples of a common unit—the 
hydrogen atom, the simplest and lightest known element. There 
seemed to be some evidence for such a relationship but the 
hypothesis did not meet with special favor because of the 
many exceptions to the whole number rule. As chemists became 
able to more accurately determine the masses of atoms, they 
found, for example, that chlorine was 35.46 times as heavy as 
hydrogen instead of exactly 35 or 36 times its weight. But 
chemists are not able to weigh individual atoms—their results 
depend upon a consideration of large numbers, and it was not 
until the discovery of radioactivity and the development of 
the mass spectograph that these exceptions were explained and 
Prout’s Law (in a modified form) vindicated. Today we know 
that there are two species of chlorine atoms, known as isotopes. 
In their chemical actions they are similar, but one has a mass 35 
and the other a mass 37 times that of hydrogen. In ordinary 
chlorine the atoms of mass 35 are slightly more than three 
times as abundant as those of mass 37. Thus when the chemist 
weighs chlorine atoms in bulk and divides by the total number, 
he obtains an average mass of 35.46. As another example, neon 


* Read before the Southwestern Division of the American Association for the Advancement of 
Science, April 29, 1935. 
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consists of two types of atoms, one of 20 mass units and the 
other 22. The lighter atom predominates and the chemist’s 
average is 20.2. 

The physicist determines atomic masses by means of the 
mass-spectrograph, a device consisting of an arrangement of 
electric and magnetic fields. Charged atoms traversing these 
fields suffer different deflections depending upon their masses. 
Thus, a sorting of atoms according to their masses is effected. 
It is found that most of the 92 elements consist of mixtures of iso- 
topes, i.e., of atoms of various masses. For some elements such 
as sodium, aluminum and phosphorous, we find only a single 
isotope; others like chlorine and neon consist of two isotopes; 
while for others there are many, as eleven for tin. So instead 
of 92 kinds of atoms as indicated by the elements of the peri- 
odic table there are altogether nearly 300 now known to occur 
naturally, and many more have been produced artificially. The 
masses of all these atoms are approximately whole numbers; 
very nearly integral multiples of the hydrogen atom. There is, 
however, a slight variation from this rule due to the “‘packing 
effect,” the change in mass which depends upon the way in 
which the units are packed together. 

As has been intimated, atoms have ceased to be shapes of solid 
stuff, indestructible, perfect since the beginning of things. To- 
ward the end of the 19th century this was definitely established 
with the discovery of the electron. This is the ultimate unit of 
negative electricity, a fundamental entity associated with all 
matter, the same from whatever material it is obtained. This 
discrete unit of charge is obtained free from matter in various 
ways; produced when an electric discharge is passed through 
an evacuated tube, liberated from a wire when heated, and 
expelled from the surface when X-rays or light fall upon a 
substance. In fact electrons are released from atoms whenever 
they are put to a severe electrical or mechanical stress. When- 
ever atoms are violently knocked together, electrons hop out. 

The electron is the ultimate in electricity, the smallest ob- 
tainable negative charge. It is not a charge on a material some- 
thing, but a charge that is just electricity, just as a dew-drop is 
water or a sun-beam is light. Separated from the atom it may 
have, or it may be given, a high velocity. Passed through an 
electric or magnetic field it is acted upon by a force and deflected 
in its motion. It reacts to prevent this change in motion and, 
therefore, exhibits the property of inertia; in that sense it has 
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mass. From an experimental determination of its charge and 
the amount of deflection in known fields, its mass is found to be 
about 1/1840th of the mass of the hydrogen atom. 

Then the question “What are little boys made of?”’ was applied 
to the atom. Electrons, all alike, could be extracted from atoms 
of different kinds, yet the mass of the atom was not appreciably 
changed. The principal part of the mass was left and with it a 
positive charge. This last is necessary because atoms in their 
normal state are electrically neutral. In answer to the above 
question Lord Rutherford made a valuable contribution in 1911. 

Lord Rutherford made use of Becquerel’s discovery of 1896 
that certain atoms are radioactive. Becquerel observed that in 
the atomic interiors domestic tranquility did not always prevail. 
Out of some of the structures came flying frying pans, scorching 
grease drops, and piercing words. These terms in our analogy 
represent, first, a-particles which are positively charged helium 
atoms of mass about four times that of the hydrogen atom; 
second, 6-particles which are electrons with their negative 
charge; and third, y-rays which are penetrating radiations simi- 
lar to light rays but of shorter wave-length. Here was Nature’s 
own artillery and Rutherford turned it upon the atomic struc- 
tures of her own creation. Alpha particles come out of radium 
with a velocity of more than 10,000 miles per second. These 
helium atom bullets were allowed to strike metal foils and the 
scattering observed. The foils deflected some of the alpha par- 
ticles but slightly, some were turned through fifty or sixty de- 
grees, and occasionally almost reversed in direction to indicate 
that they had rebounded from something massive and impreg- 
nable. Rutherford concluded that the massive portion of the 
atom was concentrated in a very small region, a region that is 
approximately one ten-thousandth of the diameter of the entire 
atomic structure. 

Soon the entire scientific world had accepted Lord Ruther- 
ford’s picture of the nuclear atom as a planetary system; a 
positively charged, massive central kernel surrounded by extra- 
nuclear electrons, acting as a patrol to an inner citadel. The rela- 
tive dimensions of the atom agree well with those of our own 
solar system; indeed the atom is largely empty space. These 
electrons, in orbital motion surrounding the nucleus, vary in 
number for the different types of atoms: one for hydrogen, two 
for helium, increasing in regular sequence up to 92 for the heavi- 
est chemical element uranium. The atom as a whole is neutral, 
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thus, the charge on the nucleus is positive and in every case equal 
in amount to the sum of the charges of the extra-nuclear elec- 
trons. 

In complex atoms the electrons may be at different distances 
from the central nucleus, they assume what is called different 
energy levels or energy states. The outermost or valence elec- 
trons may be easily removed, it requires energy corresponding 
to that of an electron which has fallen through 10 or 25 volts. 
To remove the innermost electrons is not so easy a task; this 
may require an energy of as much as 100,000 electron volts. 
When an electron in an atom falls from one energy state to a 
lower one the atom emits energy in the form of radiation, and in 
this way theory has accounted rather satisfactorily for the com- 
plex light spectra of the elements. 

Thus far our picture of the atomic realm has disclosed simply 
the outer ramifications; we shall see presently that the real heart 
of the atom is even more strongly fortified from within. This 
inner kernel, 10—" cm. in diameter, far too small to be pricked 
with a pin point or dug out with a nut-pick, has nevertheless 
during recent years been subjected to many and sundry forms 
of attack. 

The first hint that atomic nuclei are not simple units, like 
various sized marbles of packed clay, comes from the study of 
radioactivity. Within the central core of some of the heaviest 
elements, radium, uranium, thorium, internal strife seems to 
exist, a revolution within the last lines of defense. Out of the 
very nucleus itself comes the a-particle with hurtling speed, the 
8-particle and the gamma ray. The a-particles were soon ob- 
served to be helium nuclei. From a given radioactive element 
they come out with largely the same speed, yet in some cases 
groups of particles of a different speed are observed. This indi- 
cates that helium nuclei are arranged within the heavy radio- 
active nuclei at different potential levels; they are in different 
energy states. 

A forward step in the study of atomic nuclei was taken in 
1919 when Rutherford let the energetic alpha particle strike 
nuclei of the lighter elements. When it collided with hydrogen 
atoms, nothing but the recoiling hydrogen nucleus, called the 
proton, could be observed. Directed upon oxygen the alpha 
particles produced no new effect. When nitrogen was substi- 
tuted as the target a long range fragment was observed to come 
from the bombarded nitrogen nucleus. This proved to be a hy- 
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drogen nucleus, or proton, and the alchemist’s dream—the 
artificial transmutation of matter was first realized. 

The chance of an alpha particle striking the nitrogen nucleus 
is exceedingly small; only one out of 100,000 shots prove 
effective. When a head-on collision occurs the alpha particle 
penetrates the nitrogen nucleus and the two momentarily 
coalesce. The alpha particle is a helium nucleus of mass four and 
nuclear charge 2. It combines with the nitrogen nucleus of mass 
14 and charge 7 to temporarily form an element of mass 18 and 
charge 9. This quickly disrupts to form the proton, or hydrogen 
nucleus of mass 1 and charge 1, and the oxygen isotope of 
nuclear mass 17 and nuclear charge 8. 

From 1919 to 1932, ‘knocking H out of atoms” was the favor- 
ite pastime of physicists; sodium, aluminium, phosphorous, in 
all at least twelve of the light elements were transformed by 
a-particle bombardment. In each case hydrogen came out and 
the atom was stepped up one place in the order of elements. 
The heavier atoms, however, resisted transmutation by alpha 
particles. Their central nuclear stronghold is better guarded. 
Having a larger positive nuclear charge there is a stronger field 
of force to repel the oncoming alpha particle. Thus, a few years 
ago physicists were largely of the opinion that all nuclei were 
made up of protons and electrons. There were two fundamental 
building stones out of which all matter was constructed. It was 
during these years that Aston and Bainbridge made accurate 
determinations of the masses of atomic nuclei by means of their 
mass-spectrographs. As mentioned before it was such deter- 
minations that led to our idea of isotopes. 

Now, accurate knowledge of nuclear masses has an important 
bearing upon our knowledge of nuclear structure. It gives some 
idea of what the nucleus contains and the binding energy neces- 
sary to hold the parts together. Indeed, it is found that a stable 
nucleus weighs less than the sum of its parts. Thus an alpha 
particle, which is a helium nucleus, weighs 4.002. If it is made 
up of four protons and two electrons the sum of its parts amounts 
to 4.032. Thus, the helium nucleus weighs 0.03 of a unit less 
than the sum of its parts. This is the “‘mass defect’’ due to the 
packing effect mentioned previously. According to a well es- 
tablished result of the theory of relativity there is a direct 
equivalence between mass and energy. Whenever the energy 
of a system is reduced, its mass is reduced a corresponding 
amount and vice versa. Thus, the mass defect of the atomic 
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nucleus corresponds to a loss of energy when the nucleus was 
“put together,” and the same amount of energy would have to 
be introduced in order to break it into its individual parts. For 
the helium nucleus this amounts to 27,000,000 electron volts. 
No wonder the a-particle may bounce about, but never breaks; 
—that the helium nucleus is a hard nut to crack. But what is 
the law of force; what is the arrangement in the atomic interior 
that permits protons and electrons to be so closely grouped? 

A few years ago destiny and the ingenuity of physicists 
brought about the discovery of a new particle and a new point 
of view. Bothe and Becker in Germany were playing Ruther- 
ford’s game; they bombarded the light metal beryllium with 
alpha particles. They observed no protons but detected some- 
thing emitted from the beryllium nucleus more penetrating 
than gamma rays from radium. The next year, in 1931, the 
Curie-Joliot pair in France were studying these radiations. They 
discovered an important fact,—when hydrogen containing 
materials, like paraffine, were put in the path of these radia- 
tions, protons were expelled with a velocity of 18,000 miles per 
second. If the radiations were like gamma rays they would need 
to have energies equivalent to 50,000,000 electron volts. These 
were astounding facts but still nature kept her secret. 

Before the significance of these results dawned upon the 
western world, the scene had shifted to England. In the Cam- 
bridge laboratory Chadwick, with his characteristic ingenuity, 
put these mysterious radiations to test. He found that they 
could not be of the gamma-ray type; that they were particles 
of the mass of protons; but not protons for they were electri- 
cally neutral. He named them neutrons, and it was but a matter 
of weeks until the neutron as a new particle was universally 
accepted. It is true that the existence of the neutron had been 
predicted by Harkins and Rutherford twelve years before, but 
its discovery a few years ago was an outstanding achievement 
in the development of our knowledge of nuclear structure. 

When an alpha particle collides with a beryllium nucleus of 
mass 9, a carbon atom of mass 12 is formed and simultaneously 
a neutron of mass 1 and zero nuclear charge is emitted. The 
neutron is exceedingly penetrating. Because it has no charge it 
readily passes through the field of force of an atom. It was be- 
cause it produced so little ionization along its path that it 
escaped detection for so long a time. Its effects are observed 
only by the nuclei which it disrupts. Today neutrons can be 
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produced in large quantities and they are the most efficient atom 
smashers at our command. 

Not only beryllium but other elements when bombarded with 
alpha particles were found to emit neutrons. At present there 
is, therefore, a general tendency to consider the neutron as a 
fundamental building block in the structure of nuclei. So in- 
stead of protons and electrons, we have protons and neutrons as 
the fundamental units or constituents of the nucleus. This is 
the picture according to the conceptions of Heisenberg and 
others, yet the nature of the forces that hold proton and neutron 
together is one of the great problems of today. 

It was soon after the discovery of the neutron that still 
another fundamental particle entered the field to claim the at- 
tention of physicists. It was discovered by Anderson of Pasa- 
dena in 1932 as a result of cosmic ray investigations and was 
named, by him, the positron. It is equal in mass to the electron 
but has a positive instead of a negative charge. As a free par- 
ticle, it is exceedingly short lived and this explains why it 
escaped detection for so long. From theoretical considerations 
Dirac had predicted the possibility of its existence nearly a year 
before its discovery. 

It was soon found that it was not necessary to rely upon cos- 
mic rays for the production of positrons. When alpha particles 
fall on beryllium not only neutrons but also gamma rays and 
positrons are given off. In this case the positrons may be the 
result of the gamma rays, since it has been shown that the 
natural gamma rays from thorium also give rise to positrons. 
The prevailing opinion seems to be that positrons do not exist 
as such in the interior of nuclei, but are created (along with 
an equal number of electrons) from radiation itself. Yet posi- 
trons play an important part in our study of nuclei. Just last 
year Curie and Joliot found that after certain light elements 
had been bombarded by alpha particles, they spontaneously 
continued to emit positrons after the bombarding source was 
removed. 

When alpha particles are allowed to strike the element boron, 
transmutation takes place and a nitrogen nucleus is created. 
But this nitrogen is different from the ordinary nitrogen which 
comprises four-fifths of the earth’s atmosphere. It is an isotope 
of ordinary nitrogen. Its nucleus has one fewer neutrons, the 
same nuclear charge, but a different nuclear mass. Its atomic 
weight is 13 instead of 14. This radionitrogen is unstable, and 
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disintegrates in a short time by the emission of a positron to 
form a stable carbon atom. 

The recently designed high voltage machines used to speed 
up protons and the charged nuclei of heavy hydrogen, called 
deuterons are very effective in producing induced radioactivity 
in the lighter elements. To induce this phenomenon in the 
heavy elements, neutrons are our only available source. Radio- 
activity has been induced in elements throughout the periodic 
table,—the heavier elements giving off electrons instead of 
positrons. In every case the activity decreases with time in a 
way similar to that of natural radioactive substance, its average 
life may vary from seconds to minutes or hours. For much 
longer periods the activity would be so weak as to be scarcely 


detectable. 

The last few years have given us new fundamental particles, 
new types of atoms, new nuclear reactions, and new theories. 
Today practically the entire series of the 92 elements has been 
disintegrated in one way or another. Intense interest awaits the 
discoveries of tomorrow. 


ONIONS’ ‘‘BREATH” MEASURED FOR ITS 
STRENGTH BY NEW PROCESS 


Onions can now have the strength of their “breath” measured. Stated 
in slightly more technical terms, a definitely quantitative measurement 
can be made of their pungency, by a new distillation process devised by 
Hans Platenius, a young research scientist at Cornell University. Mr. 
Platenius’s technique is no mere chemical stunt, either; anyone who has 
ever bought or sold onions in quantity knows that strength or mildness in 
onions is reflected in cold cash on the hard cobblestones of the produce 
marketplace. 

The Cornell onion-‘‘breath’’ measuring system is based on the fact that 
the pungency of an onion depends on a sulphur-containing oil. There is 
very little of this in an onion. One mass analysis some years ago used up 
more than five tons of onions and yielded less than half a pound of the oil. 
But it goes a long way. 

The oil, which is known chemically as allyl-propyl-disulphide, contains 
about 43 per cent of sulphur by weight. Hence, any method which will 
measure the amount of sulphur that can be evaporated out of a given lot 
of onions should give an indirect measurement of the quantity of the 
oniony oil present, and hence of the strength of the onions’ ‘‘breath.”’ 

This is just what Mr. Platenius’s method does. He steams off the vapor- 
izable sulphur from the sample of onions under analysis, and then by suit- 
able chemical means precipitates out the sulphur so that it can be weighed. 
The method is rather slow, so that it is not recommended for routine 
analysis, but it offers the first accurate quantitative estimate of the rela- 
tive strengths of different lots of onions to replace the human nose.— 
Science Service. 























NOMOGRAPHY 


By J. S. GEoRGES AND W. W. GORSLINE 
Wright Junior College, Chicago 


The method of rectangular coordinates, familiar to the stu- 
dent, was first applied by Descartes to the representation of 
algebraic functions and to the solution of equations. Its use in 
the evaluation of functions and the solution of equations, how- 
ever, is limited to the case of two variables. Theoretically, it is 
possible to solve graphically a system of three equations in three 
unknowns, but the method is of no practical value. The con- 
struction of surfaces and the graphical representation of the 
curves of intersection, or of space curves, is extremely difficult. 
The classical graphical method is of no value whatsoever in the 
evaluation and solution of many engineering and scientific for- 
mulas which involve many unknowns to variable powers and 
roots. 

If, however, we take for our coordinate axes a set of parallel 
lines, instead of intersecting lines, the inherent difficulty is 
eliminated and the graphic method becomes of tremendous im- 
portance in the manipulation of complex formulas. The method 
of parallel axes was invented by D’Ocagne in 1884, to which he 
applied the name “‘Nomography.” Since then a few books have 
been written on the subject, but the method has not been gen- 
erally known or taught. It is felt that once the method is under- 
stood and its importance appreciated, it will find a proper place 
in the courses of mathematics in the high school and the col- 
lege. 

We shall explain the meaning and application of nomography 
by means of six simple examples. It is suggested that the reader 
study the diagrams carefully, and construct similar diagrams for 
the solution of type expressions. 

The following symbols will be used throughout the paper. 


s(x) =the scale of x-axis 
d(x) =the distance of x-axis from the reference axis 
«/s(x) =the actual distance of point P(x) from the zero of 
the axis. 


Problem 1. The nomogram of x+y =c. Draw two parallel lines 
a convenient distance apart. Construct on each an arithmetic 
scale. Call the x-scale s(x) and the y-scale, s(y). In Fig. 1, s(x) 
1 


=} s(y). 
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Draw line OA’ (O, 12) joining x=O with y=12, and the 
line O’A (12, O) joining x =12 with y=O. These two lines de- 
termine point P. 

The coordinates of any line XY drawn through point P inter- 
secting the two axes at point X and Y will satisfy the equation 
x+y =12. 

To prove this, we note that 

s(x) d(x) =s(y) d(y). 








But, since s(x) =} s(y), 
We have d(x) =2 d(y). 
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In triangles AXP and O’YP the actual lengths of AX and 
O’Y are AX/s(x) and O’Y/s(y). Hence we have 
XA O'Y d(x) 
s(x) s(y)_— d(y) 
Hence AX =O’Y, or —x+12=y 
Problem 2. The nomogram of x+y=z. The x-axis and y-axis 
are drawn as in Problem 1. 
Assign s a numerical value such as 12. Then lines OA’ (O, 12) 
and O’A (12, O) determine point P (z=12). 
Assign z any other numerical value such as —8. Then lines 
CC’ (8, —16) and DD’ (—16, 8) determine point Q (z= —8). 
Draw a line through points P and Q. This line represents the 
z-axis. Since the segment PQ represents 20 on z-axis, we can 
find the scale s(z). The zero of z-scale is determined by line 
OO’ (O, O). 
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As in Problem 1, since s(x) = $s(y), d(x) =2 d(y). In triangles 
OO’A and O’’0’P, we have 
OA OP d(x) +d(y) 
s(x) s(t) dy) 
But OA =O’’P, therefore s(z)=3 s(x). 
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Let XYZ be any line intersecting the three axes. We can 
prove that x+y=z, as follows. 


o'y sd O"Z ) d(x) +d(y) 
(Si a )/ ( s(2) s(x)) d(x) 

or O’Y —2-0X =O”"Z—-3-OX. 
That is x+y =2 

Problem 3. The nomogram for z=ax+by. For simplicity let 
a=34 and b=1}. Also let s(x) =s(y). Now if x=15, lines OA’ 
(O, 10) and BB’ (6, —4) determine point P (z=15). Next let 
z=O, then lines OO’ (O, O), and CC’ (3, —7) determine point 
O”’ (=O). The segment O’’P represents 15 on the z-axis, hence 
we can find s(z). 

Since s(x) =s(y), we have s(z)=(a+b) s(x). Furthermore, 
from triangle OA’O’ we have 


O'A’ OP d(x)+d(y) d(y) a 





s(y)’ s(z) d(x) d(x) 6 
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Let XYZ be any line intersecting the three axes, we have 
O'Y Ox F OX O”Z _ d(x) +d(y) 
( s(y) * xa) ( =a) 7 d(x) 
s(a)O’Y +s(y)OX s(x)s(z) at+b 
‘i s(s)OX —s(x)O"Z ‘s(x)s(y) a 
—b-0'Y +b-OX =(a+b)OX—O"Z, 




















or 2—ax+by. 
Problem 4. Nomogram of z=x—y+w. Construct the x-axis 
and y-axis such that s(x) = —s(y). 
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These two axes determine a reference axis, midway between 
them, which we designate u-axis. Hence s(u)=2 s(x), and 
u=x—Y. 

Next construct the w-axis and z-axis, such that s(z) = —s(w), 
and equidistant from u-axis. Hence s(z) =}s(u). 

The coordinates of any line XWZY must satisfy the equation 
z=x—y+w, for by Problem 2, w=x—y, and z=u+w=x-y 
+w. 

Problem 5. Nomogram of z=xy. Taking logarithms we have 
log x+log y=log z. Construct logarithmic scales for x and y 
axes, and let s(x) =s(y). Then d(x) =d(y). 











Fic. 5 


Slide rule scales or logarithmic paper may be used to lay off 
these scales. The slide rule C or D scales are single logarithmic 
scales, ranging from 1 to 10, while A and B are double scales, 
ranging from 1 to 100. 

The scale on the x-axis may be laid off as follows. Let AB rep- 
resent 10. Then starting with A, lay off AB times the mantissas 
of each number 2, 3, 4, . . ., 10. 

The construction of a double scale is illustrated by z-axis. 
For, since s(x) =s(y), and d(x) =d(y), therefore s(z)=2 s(x). 
Joint point C on y-axis to all the points on x-axis; the inter- 
sections of these rays with z-axis will form the first half of the 
z-axis. Similarly, joining point B on x-axis to all the points on 
y-axis, we obtain the second half of the z-axis. 

The coordinates of any line XYZ must satisfy the equation 
xy=s, for by Problem 2, log z=log x+log y. 
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Problem 6. Nomogram of a=32 w/c d v.2 Taking logarithms, 
we have log a=long 32+log w—log c—log d—2 log v. 

Draw c and d axes so that s(d) = —2 s(c). 

Construct e-axis (reference) so that d-axis is midway between 
e-axis and c-axis. Then by Problem 2 the coordinates of any 
line ECD will satisfy the equation log e=log c+log d. 
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Construct v-axis such that s(v) =s(c), and f-axis (reference) 
such that v-axis is midway between e-axis and f-axis. Then by 
Problem 3 the coordinates of any line EVF will satisfy the 
equation log f=log e+2 log v=log c+log d+2 log »v. 

Construct w-axis such that s(w) = —s(d), and the graduation 
“1” is raised 1.505 (=log 32) above that of the other axes. 

Construct a-axis such that s(a) =s(c), and place w-axis mid- 
way between a-axis and f-axis. Then the coordinates of any 
line AWF must satisfy the equation log a =log 32+log w—log f. 

Thus the coordinates of any line which intersects the five 
axes must satisfy the given equation a=32 w/c d v”. 





It would have taken twelve generations of Noah Webster, working 
alone, to do the editorial work on his dictionary in its latest edition. Web- 
ster’s New International Dictionary, Second Edition. 

A pine tree thirty feet high (or an equivalent amount of wood for paper 
and two-thirds of a gallon of ink go into the making of each copy of this 
Dictionary. 

There are forty tons of lead in the type from which it is printed. 
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A NEW LIST OF OBJECTIVES FOR 
TEACHING CHEMISTRY 


By P. R. NEUREITER 
Western Illinois State Teachers College, Macomb, Illinois 


So multifarious are the purposes and aims of science teaching 
which have been proposed (1) by scholars, teachers’ committees 
and makers of courses of study in the past that they seem a little 
confusing to the conscientious teacher of science who searches 
the literature in quest of guidance and enlightenment. Not 
only that some of the suggested lists of objectives have been 
compiled with little regard for the underlying psychological and 
philosophical postulations, but the very nature of these basic 
assumptions, subjective and vague as they must needs be, 
makes a completely logical and consistent ordering of the ob- 
jectives well-nigh impossible. Yet, falling short of perfection, a 
list of objectives can possess a high degree of effectiveness, its 
value being measurable by the scope and specificity of the guid- 
ance afforded the individual teacher in the preparation of his 
syllabus and in his classroom procedure. 

The following enumeration of the objectives of an intro- 
ductory course in chemistry acknowledges the trend—so mani- 
fest during the last decade—toward the emphasis upon the 
cultural content of the science curriculum on the secondary 
level, which comprises both the high school and the junior col- 
lege. The attempt has here been made, by passing beyond the 
mere affirmation of the cultural values of science teaching, to 
give a definite and articulate expression to them. Furthermore, 
in order to sidestep the dubious issue of the distinction be- 
tween “immediate” and “‘ultimate’’ objectives, three parallel 
lists have been drawn up, each one complete and sufficient in 
itself, and all three of them mutually supplementing inasmuch 
as they illuminate the objectives from different standpoints. 
By this three-barreled attack upon the elusive problem under 
investigation greater clarity and definiteness may have been at- 
tained for the benefit of the science teacher using the lists. 

“List No. 1” classifies the objectives from the point of view 
of the teacher imparting information to the pupils. 

“List No. 2” classifies the objectives from the point of view 
of the pupil acquiring certain modes of behaviour as a result of 


the teaching. 
“List No. 3” classifies the objectives from the point of view 
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of the pupil who, having left school, is benefited in all the 
aspects of his life by the modes of behaviour developed in 
school. 

The items on “List No. 1” and “List No. 2” are numbered 
consecutively, and the numbers of the first list correspond mean- 
ingfully to those of the second. The items on “List No. 3” are 
the so-called “Seven Cardinal Principles of Secondary Educa- 
tion.”’ The items on the first two lists contribute variously to 
part or all of the Seven Cardinal Principles. It is to be under- 
stood that the objectives on each one of the lists are not mu- 
tually exclusive, but often overlapping and interdependent. 

How is the teacher to use these lists of objectives? First, he 
will be confronted with the task of weighting the different ob- 
jectives enumerated under the same caption. Because this is a 
matter of subjective philosophy, no simple rules can be laid 
down for it. Second, the teacher will have to select his subject 
matter and plan his teaching procedure in such a way as to 
accomplish all the objectives mentioned. While a number of 
factors determine the selection of topics of subject matter, this 
one rule should be kept in mind by the teacher that, other 
things being equal, he should select the topic which contributes 
to the accomplishment of the largest possible number of ob- 
jectives from all three lists. 


List No. 1 
The objective of a course in General Chemistry is 


TO PRESENT 
A. (“Knowledge objective”) (2) 
. Some of the descriptive aspects of chemistry. 
. Some of the concepts, laws, theories, hypotheses of chemistry. 
. Some of the quantitative aspects of chemistry. 
. Some of the problems that can be solved on the basis of chemistry. 
. Some of the applications of chemistry to everyday life and to 
industry. 
6. Some of the sociological, economic, political and spiritual implica- 
tions and results of the rise of chemistry in modern society. 
. Some of the history of chemistry, some of the achievements of 
certain eminent chemists. 
8. Some of the facts as to the scope of the science of chemistry and its 
influences on other sciences. 
9. Some facts about chemical research. 
10. Some facts about chemical manufacturing and the economic prin- 
ciples involved therein. 
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11. Some chemical manufacturing plants in operation, on students’ 
excursions (wherever possible). 

12. Some visual demonstrations of chemical phenomena. 

13. Some of the manipulations, skills and aptitudes required of the 
laboratory chemist. 

14. Some of the scientific instruments used in chemistry. 


B. (‘Method objective”) (2) 

1. All of the logical operations pertinent to the scientific method. E.g.: 
Induction, deduction, generalization, classification; formation 
of working hypotheses, of theories, principles, concepts; method 
of quantitative measurement; method of problem-solving; ver- 
bal aspects of logical scientific operations; cause-and-effect re- 
lationship; method of research and experimentation; et cetera. 

2. Inherent limitations of the scientific method. 

3. Difference between knowledge and belief, science and religion or 
philosophy. 

C. (‘““Emotionalized standards objective’’) (2) 

1. Metaphysical aspects of chemical science. E.g.: 

(a) The individual as a cog in the cosmic machine controlled by 
chemical laws and the possibility of free will in spite of these 
laws. 

(b) Terrestrial and cosmic interdependence. 

(c) Social interdependence. 

(d) Singular effect of the scientific method on man’s position in 
the universe. Et cetera. 

2. Esthetic aspects. E.g.: 

(a) The beauty, thrill, oddity and mystery of chemical phe- 
nomena. 

(b) The subjective enjoyment resulting from the exploration of 
chemical phenomena. 

(c) The subjective enjoyment incident to the employment of the 
scientific method of thinking in all its manifestations. 

(d) The grandeur of the scientific manifestations of the human 
mind. 

(e) The grandeur and neatness of a somewhat orderly universe. 

(f) The grandeur of the achievements of great chemists. Et cetera. 

3. Ethical aspects. E.g.: 

(a) The conscious and persistent effort made by chemists to find 
and communicate truth as best as it can be ascertained. 

(b) The exemplary lives of great chemists. 

(c) The effects of applied chemistry on certain moral issues, such 
as war and peace, temperance, honesty in manufacturing and 
marketing. Et cetera. 


D. Some facts pertaining to the subjective attitude taken by pupils toward 
the school subject of chemistry. 
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E. Some of the facts pertaining to efficient scholarship. 
List No. 2 
The objective of a first year course in General Chemistry is 


TO DEVELOP THE HABITS OF: 


(Habits defined according to Bode, ‘Conflicting Psychologies of 
Learning,” page 272: ‘‘Habits as attitudes, with the acquisition of 
skills incident thereunto.”’) 

A. 1, 2. Using the scientific chemical terminology easily and correctly. 
Committing to memory the descriptive aspects, concepts, laws, 
theories, etc. of chemistry in a fashion that guarantees an under- 
standing of these topics. 

3, 4. Solving certain problems of a chemical nature, both with and 

without the use of mathematics. 

9, 10, 11. Evaluating the findings of chemistry in utilitarian 

terms. 

6. Inquiring into the broad human implications of chemistry in par- 
ticular, and of science in general. 
7. Contemplating present matters from the historical perspective. 
8. Contemplating present matters with a vista toward the future. 
11, 12, 13. Focusing attention for the purpose of observation. 
13. Efficient procedure in the chemical laboratory. 
14. Efficient handling of certain scientific instruments used in chemis 
try. 
B. 1. Using scientific methods of thinking in all situations amenable to 


such methods. E.g.: 
Separating emotions from reasoning. 
Considering all available evidences as preliminaries to conclu- 
sion. 
Expressing one’s thoughts in clear, concise, precise, and ade- 
quate form. 
Using scientific safeguards of thinking. 
Rejecting superstitious beliefs. 
Considering other people’s opinions. 
Et cetera. 
2, 3. Limiting the scientific method of thinking to situations reduc- 
ible to scientific concepts, and relying on traditions, customs, 
utilitarian considerations, and instincts in all other situations. 


C. 1. (a) (b) (c) Reverence and humility toward the interdependent 


- 


mn 


cosmos. 
1. (d), 2 (c) (d) Admiration of and pride over the uniqueness of the 
scientifically operating mind. 
1. (c) Social responsibility as member of an interdependent environ- 
ment. 
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2. (a) Appreciation of the esthetic aspects of chemical and natural 
phenomena. 
(b) (c) Sublimation of one’s impulses into higher realms of thought 
and experiences. 
(f) Admiration for the great contributors to science. 
3. (a) Repressing one’s impulses for the purpose of scientific thinking. 
Veracity. 
(b) Emulation of the virtues exemplified by the lives of great 
chemists. 
(c) Regard for moral issues, such as war and peace, temperance, 
honesty in manufacturing and marketing. 


D. Appraising one’s interests, reactions, abilities, aptitudes in relation to 
the field of chemistry as a school subject and as a future vocational and 
avocational field. 


E. Efficiency in the performance of one’s scholastic obligations. 


List No. 3 


The objective of a course in General Chemistry is to 


CONTRIBUTE TO: 


The Seven Cardinal Principles of Education. 
1. Health 

Command of fundamental processes. 

Worthy home membership. 

Vocation. 

. Citizenship. 

. Worthy use of leisure time. 

. Ethical character. 
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REPORT MILK PROTEIN AN AID IN RICKETS PREVENTION 


A protein substance found in milk and called lactalbumin helps in the 
prevention of rickets, Dr. James A. Tobey reported at a Farm and Home 
Week meeting held at Cornell University. The lactalbumin apparently 
does not have any rickets-preventing effect by itself, but when vitamin D 
is added to milk by irradiation with ultraviolet light, the dispersed lactal- 
bumin increases the effectiveness of the vitamin’s rickets-preventing 
power, Dr. Tobey explained. The discovery of the role of lactalbumin in 
augmenting the rickets-preventing potency of vitamin D in irradiated milk 
was made by Dr. George C. Supplee at the Borden research laboratories 
at Bainbridge, N. Y. 








SCIENCE FOR CURRICULUM ENRICHMENT 


By_KaTHERINE M. MAsLey 
Sidney Pratt School, Minneapolis, Minnesota 


You have a “Bright Pupil” in your class? So have I. Both of 
us know that these bright or gifted children have the most 
mental equipment with which to serve humanity. Both of us 
know we must help prepare these bright children for their tasks. 
How to do it? Educational leaders consider enriching the cur- 
riculum one of the finest ways of helping the superior child to 
get the most out of his years at school. Science affords a broad 
field for enrichment through observation and experimentation. 
I should like to tell you of some of our experiences while enrich- 
ing our lives through satisfying our curiosity about the world 
in which we live. I say “our”? because I am learning as much 
as the children. 

Not only the intellectually gifted have curiosity. Every nor- 
mal child is a human question box. The world is treated to a 
covering of soft, white snow. We pause to appreciate its beauty. 
Someone wonders what makes the snow so white. Here is a 
situation calling for an experiment. We try to find out what 
makes the snow white. There is an inspection. Some snow is 
melted and the water is no longer white, but colorless. Whatever 
made the snow white must have disappeared in the melting. 
Mary remarks that the frozen crystals reflecting the light make 
the snow white. Kingsley says his grandmother told him that 
air got in and made the snow white. The majority of the class 
doesn’t know. Our experiment is set up. A plate, egg beater, and 
an egg are needed. The white is separated from the yolk. We 
note the yellowish color of the white of egg. Then the fun begins. 
As the egg white is beaten we witness the appearance of tiny 
air bubbles. The substance becomes white and stiff. We have 
broken up the liquid into tiny particles and beaten air into it. 
We think we know what makes snow white. Jimmy says that 
he noticed when he turned on the faucet that the water in the 
glass seemed white, and that he saw tiny air bubbles come to 
the top. As these disappeared the water became clear and color- 
less. Marion tells us that her sister cocked a frosting that was a 
yellowish sirup and when she beat it, it became white. Richard 
said his mother had beaten a red jello and it turned into a light 
pink. The children recall a number of instances where air and 
particles of moisture make a white substance: steam, clouds, 
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white caps on the lake, foam on root beer, and soap suds. 

When we began our study of Italy we compared the location 
of that country with the position of our own Minnesota. Both 
are about the same distance from the equator and yet we have 
heard Italy spoken of as “Sunny Italy.’’ We thought of possible 
reasons for the difference. Two experiments were performed, 
teaching two important principles of climate. Bright pupils like 
to perform these and are very capable and accurate. They like 
to make their reports to the class and to explain and perform 
the experiments before other groups. One of our experiments 
was to show that direct sun rays give more heat than slanted 
rays and that, though the sun’s rays shine normally at a slant 
on Italy, because of the mountains the rays hit the slopes 
directly. To show this, one needs a flash light, a sheet of dark 
paper, and a roll made of a magazine or heavy paper. We let the 
flash light shine through the tube onto our dark paper, making 
different sized spots from a round to an oval as we moved the 
light from a perpendicular to an acute angle position. The round 
spot looked bright. As the spot lengthened in size, the light on 
it seemed less intense. Then holding the tube at a slant making 
an oval spot on the paper we raised the paper to form a moun- 
tain range and noticed the ray became direct on the slope. The 
children applied their learning to the slopes on their lawns and 
the slopes of the hill near our school. As Spring came on, we 
watched the grass turn greener where the rays fell directly. 
(These places were determined by finding where our shadows 
were shortest.) 

The other experiment on the climate of Italy was in regard 
to the effect of water surrounding land. The children thought 
the water must make some difference in the climate but half 
the class was not sure whether land or water heated faster or 
cooled more quickly. Toni and Rudolph got two cans of the 
same size—2 thermometers and 2 light bulbs. They placed soil 
in one can and an equal amount of water in the other. The two 
were the same temperature at the start. The bulbs were lighted 
and paper shades placed over the cans. Every hour the boys 
tested and kept a record of the temperature. Our bulbs were 
too powerful. This was shown when Rudolph placed his ther- 
mometer in the soil and watched the mercury rise and saw the 
thermometer burst. It gave him a thrill he remembered for some 
time. We got weaker bulbs and a new thermometer. The records 
show that the ground heated faster. Toni then controlled the heat 
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in length. In the figure, the scale is twenty units to an inch. 
At A erect the perpendicular AB, 80 units. Draw the line OB. 
At C, 100 units from O erect a perpendicular cutting OB at x. 
The length of the line Cx is the answer sought. 





100 cl 
° 174 7 


Fic. 1. What per cent of SO; in K,SO,? 





Again. How many liters of hydrogen will be required to re- 
duce 48 grams of cupric oxide? 

We have, from the atomic weights and the fact that one 
molecular weight of hydrogen is 22.4 liters, the following: 


48 x 


80 22.4 
In Fig. 2, we draw OA equal to 80 units, using the scale ten 
units to the inch. At A erect AB, 22.4 units. Draw OB. At C, 
48 units from O erect Cx cutting OB at x. The line Cx is the | 
| 





answer required. 


22.4 


+8 ¢ 





° 


80 A 


Fic. 2. How many liters of hydrogen 
needed to reduce 40 grams of cupric oxide? 


The use of such graphs introduces a new idea to the beginner 
in chemistry who may already have found the graph useful in 
some previous study of mathematics. The accuracy of the an- 
swers will depend, of course, upon the care with which the dia- 
gram is drawn. 


TYPICAL PROBLEMS FOR GRAPHICAL SOLUTION 


1. Find the per cent of oxygen in sodium chlorate. 
2. Find the per cent of water in crystallized copper sulphate. 
3. Which contains the larger per cent of ammonia: sal ammoniac or 
ammonium sulphate? 
4. How many liters of hydrogen may be prepared by the action of 13 g. 
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zinc on hydrochloric acid? If sulphuric acid be used, would the answer be 
different? Why? 

5. What weight of copper can be dissolved in 50 g. of dilute nitric acid? 

6. From a table of solubilities, plot the curve for the solubility of potas- 
sium nitrate; of sodium chloride; of sodium nitrate. 

7. How many liters of ammonia gas required to reduce completely 50 g. 
copper oxide? 

8. How many liters of nitrous oxide may be prepared by heating 70 g. 
ammonium nitrate? 





A SPECIFIC GRAVITY TUBE 


By Howarp H. HILtEMANN 
Custer Co. High School, Miles City, Montana 


In demonstrating what is meant 
by specific gravity to high school gen- Specific Gravi ty Tube 
eral science students, a teacher can 
make a tube in accordance with the 
diagram accompanying. 

The tube is an ordinary one-half 
inch test tube or larger, corked or /-.° 22: 
sealed off at the upper end after the [°.)..¢..__---Aiy 
specific gravity items have been in- |. °°°°. 
troduced into it. The tube contains }..'2..)-"’ 
mercury, brass, water, ether, cork, eet ~~ Cork 
and air. Each item should be labelled |; 
on the tube. | 

Note that the substances are all |! 
relatively insoluble, and that they Luutiiiy 


separate out after inverting or shak- Si — =P 





| 
p-- Ether 


ing, from top to bottom in the order |————— 


—— od 


of their increasing densities. The 











tube makes use of 3 liquids, 2 solids, - ---Brass 
and 1 gas, representing all the states 

of matter; it demonstrates the in- 2 

solubility of certain solids in certain sea —--~-Mereury 


liquids; it shows the mutual insolu- 
bility of three different liquids, and the relative insolubility 
of a gas which in this case is air, in any of them. Such a setup 
will also disclose the cohesive force of mercury, and the ad- 
hesive or capillary force of water and ether. 

I find that such a device is very effective in convincing stu- 
dents of the idea that substances are either heavier or lighter 
than water per unit volume. 
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in length. In the figure, the scale is twenty units to an inch. 
At A erect the perpendicular AB, 80 units. Draw the line OB. 
At C, 100 units from O erect a perpendicular cutting OB at x. 
The length of the line Cx is the answer sought. 
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Fic. 1. What per cent of SO; in K,SO,4? 








Again. How many liters of hydrogen will be required to re- 
duce 48 grams of cupric oxide? 

We have, from the atomic weights and the fact that one 
molecular weight of hydrogen is 22.4 liters, the following: 


48 x 
80 22.4 
In Fig. 2, we draw OA equal to 80 units, using the scale ten 
units to the inch. At A erect AB, 22.4 units. Draw OB. At C, 
48 units from O erect Cx cutting OB at x. The line Cx is the 
answer required. 
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Fic. 2. How many liters of hydrogen 
needed to reduce 40 grams of cupric oxide? 


The use of such graphs introduces a new idea to the beginner 
in chemistry who may already have found the graph useful in 
some previous study of mathematics. The accuracy of the an- 
swers will depend, of course, upon the care with which the dia- 
gram is drawn. 


TYPICAL PROBLEMS FOR GRAPHICAL SOLUTION 


1. Find the per cent of oxygen in sodium chlorate. 
2. Find the per cent of water in crystallized copper sulphate. 
3. Which contains the larger per cent of ammonia: sal ammoniac or 
ammonium sulphate? 
4. How many liters of hydrogen may be prepared by the action of 13 g. 
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zinc on hydrochloric acid? If sulphuric acid be used, would the answer be 
different? Why? 

5. What weight of copper can be dissolved in 50 g. of dilute nitric acid? 

6. From a table of solubilities, plot the curve for the solubility of potas- 
sium nitrate; of sodium chloride; of sodium nitrate. 

7. How many liters of ammonia gas required to reduce completely 50 g. 
copper oxide? 

8. How many liters of nitrous oxide may be prepared by heating 70 g. 
ammonium nitrate? 





A SPECIFIC GRAVITY TUBE 


By Howarp H. HILLEMANN 
Custer Co. High School, Miles City, Montana 


In demonstrating what is meant 
by specific gravity to high school gen- Specific Gravity Tube 
eral science students, a teacher can 
make a tube in accordance with the 
diagram accompanying. 

The tube is an ordinary one-half 
inch test tube or larger, corked or 
sealed off at the upper end after the 
specific gravity items have been in- Se” 
troduced into it. The tube contains }-.!2 2": 
mercury, brass, water, ether, cork, esac J ----Cork 
and air. Each item should be labelled _ |! 
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on the tube. 

Note that the substances are all 
relatively insoluble, and that they 
separate out after inverting or shak- |_—~——- — 
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ing, from top to bottom in the order |—————— 


—— 





of their increasing densities. The 
tube makes use of 3 liquids, 2 solids, 
and 1 gas, representing all the states 
of matter; it demonstrates the in- 
solubility of certain solids in certain 
liquids; it shows the mutual insolu- 
bility of three different liquids, and the relative insolubility 
of a gas which in this case is air, in any of them. Such a setup 
will also disclose the cohesive force of mercury, and the ad- 
hesive or capillary force of water and ether. 

I find that such a device is very effective in convincing stu- 
dents of the idea that substances are either heavier or lighter 
than water per unit volume. 
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NATURE RECREATION IN MILWAUKEE 


By WILLIAM GOULD VINAL 
National Recreation Association 


The main theme of nature conversation in Milwaukee today 
is about Conservation spelled with a big C. This is due to the 
passage of Bill 3198 which indicates that Conservation of Nat- 
ural Resources shall be taught in every Wisconsin school from 
the common school through the university. This is a sweepstake 
measure which of course guarantees nothing unless the people 
are ready for it. The forty odd associations in Milwaukee that 
have some phase of interest in nature education would indicate 
that there is fertile soil for cultivating nature appreciation in a 
large way. Leadership appears to be the need of the moment. 

This is not the first time that a state has legislated nature- 
ward. Florida has a law that not less than one half hour per week 
shall be devoted to humane education, and the teachers in 
order to obtain their salary on Arbor Day must have planted 
a sufficient number of trees. Singing a song on Arbor Day or 
even planting a solitary elm does not fullfill the conservation 
promise. Furthermore, the chanting of ‘THOU shalt not kill,” 
be kind to animal (for?) week, or the command to be humane 
or to conserve have been suspected as educational measures. 
Humaneness, or the will to conserve, must be in the heart and as 
such they are by-products of nature experiences. 

There is more than one route to the South Pole as we have 
recently learned. In New York City gardening is considered the 
natural science laboratory. In Illinois the course in the ele- 
mentary schools is identified with health education. Louisiana 
on the other hand chooses to limit her legislation to the adoption 
of a list of textbooks. Whether representatives in state as- 
semblies legislate right or wrong the final responsibility comes 
back to the lap of the teachers and recreation leaders. Most 
educators now realize that this means experiencing and enjoying 
rather than memorizing and reciting. The teaching profession 
has had enough catastrophes to know that legislators do not 
care so much how the results are accomplished. It does remain 
true, legislators hold the whip and if we as leaders cannot do 
the job we are inviting punishment both natural and man- 
made. 

Doing things would appear to be the royal road to conserva- 
tion education. In Milwaukee a young man by the name of 
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Lawrence A. Hautz finds time enough outside of his insurance 
work to start something. The Soldiers’ home is becoming a wild 
life reservation. School children backed by the Milwaukee 
Chapter of the Izaak Walton League and the City of Milwaukee 
Park Board are planting trees, hatching and releasing pheasants, 
building bird houses, and setting up shelters and winter feeding 
stations for birds. The Boys’ Technical High School has “‘four 
horsemen” on its staff who are doing things. They were doing 
things before the legislature became conservation conscious. It 
is the multiplication of these efforts that are needed. 

The National Recreation Association recently held classes in 
Nature Recreation at the Lapham Community Centre. The 
Emergency Recreation Workers formed a Nature Club with 
conservation in its platform. If we define conservation as mak- 
ing use of what we have and if we adopt the principle that we 
must start where we are we have cleared much of the smoke 
screen in this puzzling undertaking. 

One of the units of work in this two-weeks course was to 
follow mimeographed directions for a tree walk along Ninth 
Street. This is in the blighted area of Lapham Park. Some of the 
incidents relative to the trip may be suggestive. First of all you 
must picture 70 adults with paper and pencil making notes along 
the street. This excited many remarks on the part of the 
dwellers. One small colored boy coming home from school was 
overheard to say: ‘What do you white people always want to 
pick on us for?’”’ Two women were heard in conversation. One 
said: “‘Look at the mens and womens. They must be going to 
widen the street.”” Another woman was more concerned. She 
came out on an upper veranda and stood with arms akimbo: 
In a firm voice she volunteered, “That’s my tree’ and she 
watched until all, should they have evil intent, moved on. A 
man coming home to lunch saw me writing notes about a tree 
and said eagerly: ‘‘What’s the matter with it?”’ The nature trail 
led past a store which had vegetables on a shelf out front. 
Some of the students asked the proprietor for help. A young 
lady clerk was very evidently reaping a gale of mirth to think 
that these intelligentsia didn’t know their parsnips, and for the 
first time in his long professional career the nature teacher saw 
“black radishes.” 

Following the close inspection of the street trees as to pruning, 
the tussock moth preponderance, the one porch box of the 
neighborhood which afforded geraniums and vinca, the one 
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hedge which the owner told an inquiring student was a “fence 
hedge”’ the class retired to the Community House to hold dis- 
cussion. Some of the students thought that the query as to 
civic pride in the community was a joke. When we pooled our 
ideas we decided that civic pride did exist in spots. We also 
decided that those pegs were important and that the leader 
that couldn’t see them or that had a poor attitude or judgment 
as to whether civic pride did exist would handicap the good 
that he could do. It would seem that a “‘greenhouse,”’ (a plant 
work shop) on the roof of the Lapham Community Centre 
might at once become an oasis from which would emanate slips, 
hedge cuttings, bulbs, tree seedlings, for the rehabilitation of 
homes and yards. It was with this as a background that the 
teacher presented the essay entitled, ‘Increase Lapham Speaks”’ 





INCREASE LAPHAM SPEAKS 


Interpreted by W1LL1AM GOULD VINAL 
National Recreation Association 


I. Forest Days—1836 

It is just a hundred years ago that I came to Milwaukee. I had earned 
a little money by cutting stones for the canal at Lockport, New York. This 
was an experience in a school-of-hard-knocks but I always practiced mak- 
ing use of the “opportunities-where-I-was’’. That is the way I became in- 
terested in minerals and in things of the outdoors. Upon seeing Milwaukee 
I felt like the early French Trader, Pierre Radisson, who described this 
country as “‘so pleasant, so beautiful, and fruitful that it grieved me to see 
that the world could not discover such enticing country to live in.’’ My 
philosophy has been that of “avoiding poverty on the one hand and the 
burden of superabundant wealth on the other.’’ This has enabled me to 
devote portions of my time to other matters of interest and importance. 
In such an interesting land my observations soon included shells, weather, 
hills and valleys, geology, plants (especially grasses), animals and tides on 
the lake. In the region of Lapham Park I charted Indian Mounds. In 
1836 I opened the turtle-shaped mound at Waukesha which is now on the 
Boy Scout Reservation. I donated many of my collections to the Public 
Museum. I made maps which were used by the city for thirty years. I was 
made Register of Deeds without pay. They tell me that that would be a 
great compliment in this day. From 1873 to 1875 I was Chief Geologist of 
Wisconsin. Up to this time I did my natural history work without pay. I 
appreciate the honor you have bestowed upon me by naming me the 
“Father of the United States Weather Bureau” and I consider it more 
complimentary than pay to have you nominate me as candidate for the 
title of ‘Father of Nature Study in Milwaukee” and possibly in Wisconsin. 








_ 
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II. The Dark Ages, 1850-1900 


When I came to Milwaukee the region was forested, carpeted with wild 
flowers, and drained by clear streams. I lived on the south side of Poplar 
between Third and Fourth. I had plenty of room in my yard and enjoyed 
my gardens. I witnessed the extermination of the buffalo and passenger 
pigeon and the retreat of the swan, deer, and Indian to the North Woods. 
I could see that the forest was also doomed and in a report of 1867 I wrote 
that “clearing away the forests of Wisconsin will have a decided effect 
upon the inhabitants themselves.” I did not dream that my loved Indian 
mounds would be leveled nor that the highest hill in town would be eradi- 
cated. It seems impossible that my beautiful ravine could be filled to form 
Mill Street and that the Jack-in-the-pulpits, and robins, and squirrels 
would soon follow the buffalo. How could you stand by and allow every 
vestige of natural beauty to be destroyed until even green grass is a nov- 
elty? I understand that the children of Lapham Park are growing up with 
no idea of November in the woods nor of July in the gardens. Who is this 
Paul Bunyan that has brought such tragedy upon my beloved hill? 


III. Golden Rule Days, 1900-1935 


And yet from this blighted area I can see a light, as it were, in the desert. 
They tell me that that light comes from the Lapham Park Community 
House (1912). It is with considerable satisfaction that I observe that you 
have honored me but it is saddening that one half of the area had to be 
taken up with buildings and I am considerably embarrassed when I note 
that the playground isreduced to gravel. Icannot but recall my leisuredays 
in the woods. Of course an area for play is something but a playground 
that is barren does not seem like much to me. It is fine to see you teaching 
by means of the playground, gymnasium, clubs, handcraft, etc., such things 
as square deal, sportsmanship, civic consciousness, thrift, and good man- 
ners. Those things meant much in my day. I rejoice at the manliness of 
the young men I see coming down your steps. I too was brought up on the 
Golden Rule and that is why it distresses me to discover that you have 
not thought of applying the Golden Rule to Nature's Gifts. 


IV. The New Deal, 1936-? 


It seems but yesterday that I was with you. You must have been most 
reckless with your soil, streams, trees, and wild life. If you had deliberately 
set out to vanish them I doubt if you could have done a better job. Of 
course I know that you would not knowingly have entertained such a near- 
sighted and foolhardy a policy. I find that since my day the people of 
Wisconsin have added geography and citizenship to the three R’s in the 
common school and that this year (1935) you have added another study 
which you call the conservation of natural resources. That is good news 
indeed. 

In my day my German neighbors were fond of gardening and they were 
influential in obtaining public parks and playgrounds. They were willing 
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to live in a more modest house if they could have beautiful gardens and 

home lots. I notice that you Milwaukeeans still have to have your beer 

butglas and alack, in some places where I look for beautiful gardens they 
are naught. Pray tell me what all this means. 

I was never much at preaching but I feel the urge to deliver a little 
sermon. My dear folks, can you not see that the Golden Rule applies to 
soil, health, recreation, and beautiful land areas? I was but a steward of 
the Indian Mounds. And you were keepers of the soil. All these should 
have been passed on that all children might enjoy them. 

Thrift must extend to the soil in the garden. It is ours to use for a while 
but not to throw away. 

Fair play. If you believe in fair play in baseball you will see that it applies 
to trees, and air, and sunshine. We want pleasant and beautiful open 
places, the forests of our ancestors. 

Square Deal. Along with the opportunity to work, to sleep, to eat and to 
play must come the opportunity to see beautiful flowers. 

Good Manners apply to yards, trees, and gardens as well as streets and 
parks. 

Civic consciousness includes being a friend of birds who in turn protect our 
gardens and trees by keeping away injurious insects. 

Health means sunshine, wide open spaces, beauty, clear streams. 


And now that it has come time for my departure I trust that the future 
will bring back those things of nature that have been taken away. It is 
my prayer that Coureurs de Bois may again run carefree in the woods of 
your parks in the form of little children and that older ones may again 
have the pleasure of roaming pathless forests or perhaps lingering at a 
bubbling spring to list to Nature’s teachings. 





SHATTERED STATUETTE RESTORED 


Expertly restoring a shattered stone statuette from Egypt, the Boston 
Museum of Fine Arts finds itself possessing a unique portrait group of two 
historic queens. The figures, cut out of yellow limestone by a master sculp- 
tor, represent Queen Hetep-heres II, who was the daughter of Cheops of 
pyramid fame, and her daughter Meresankh III. They were first ladies of 
Egypt almost 5,000 years ago. Mother and daughter turn slightly toward 
each other, in this ancient stone version of the modern family photograph. 
The left arm of the mother queen is back of her daughter’s neck. The only 
paint left on the statuette is black, on such features as hair, eye brows and 
pupils. Dresses were probably white. Natural yellow of the stone may 
have been left uncolored to represent flesh, since artists in Egypt regularly 
colored a woman’s skin yellow. 

The fragments were discovered by the Harvard University-Boston 
Museum of Fine Arts Expedition to Egypt, in the royal cemetery at Giza 
in 1927. Identity was proved only a few months ago, when cleaning re- 
vealed an inscription on the base, and efforts to reconstruct the figures 
were made. 

“That the statuette is an important addition to existing works of the 
Fourth Dynasty there is no doubt,’’ declared Dows Dunham, assistant 
curator of Egyptian art. 














NEWS NOTES FOR NATURAL 
SCIENCE TEACHERS* 


By ALFRED W. LEICHTMAN 


Graduate Student in Natural Science Teachers College, 
Columbia, University 


Any attempt of a science teacher to keep pace with scientific 
discoveries verges on the impossible, so fast do modern research 
methods increase and revise our scientific knowledge. Such a 
teacher’s task loses but little of its magnitude when he is in- 
terested in only one division of science rather than in science 
as a whole. Despite this situation, the science teacher is expected 
and indeed wishes, continually to expand and recast his instruc- 
tion materials in the light of the many new scientific develop- 
ments. His problems here are all the more baffling because these 
discoveries frequently demand that he radically alter or even 
discard accepted scientific theories. 

The literature dealing with scientific advances is proportion- 
ately voluminous. The great mass of this literature and the 
science teacher’s limited time for reading preclude his keeping 
abreast of scientific progress through indiscriminate reading 
among the books, reports, and articles in which science re- 
searches are announced and discussed. For much the same 
reasons, recourse to the abstract journals presents similar diffi- 
culties. There is, however, one feasible way of substantially 
cutting down the reading required to keep up to date. The 
science teacher can use the news notes appearing in various 
periodicals, provided he knows where these can be found. 

This article is written to make the news notes on natural 
science fully available for teachers interested in this area. Such 
notes present information of new developments in concise and 
often interesting form. If reliable, they give the teacher a com- 
prehensive overview of progress in the fields of science. Further- 
more, such notes indicate the trends of current work and guide 
the teacher’s readings. The term “‘news notes” is here employed 
in a broad sense, to include the short abstracts of new develop- 
ments which some publications contain, short articles from 


* This article is one of a series of guides to the professional literature of various phases of education 
initiated by Carter Alexander, Library Professor, Teachers College, Columbia University, and worked 
up by students in his courses. The effort is made to publish each guide in a periodical of special interest 
in its field. Information on the guides completed, under way, and contemplated, and places of publica- 
tion, may be obtained from Professor Alexander. 


289 








290 SCHOOL SCIENCE AND MATHEMATICS 


periodicals devoted entirely to developments in science, and in 
one instance, reference to articles on new developments. 

To locate news notes of interest to natural science teachers, 
the writer canvassed all the scientific and likely non-scientific 
periodicals available at Teachers College, South Hall (the main 
library), and the chemistry, zoology and botany, geology and 
physics libraries of Columbia University. He went over simi- 


TABLE I 
GENERAL ScriENcE News Nores IN PERIODICALS HAVING SEPARATE SECTION FOR SuCH NOTES 
























































Name of Frequency , i) Name of Section a 
Periodical at thoes Issuing Organization | Containing News Notes Rating 
1. Literary Weekly | Science Snapshots Good 
Digest | 
2. Science Weekly American Association for | Science News Excellent 
the Advancement of Sci- (Duplicates 
ence almost all 
of material 
in 3 below) 
3. Science News | Weekly Science Service (the Insti- | Entire Periodical Excellent 
Letter tution for the Populariza- 
tion of Science, organized 
under auspices of the Na- 
tional Research Council 
and the American Associ- 
ation for the Advance- 
ment of Science) 
4. Scientific Monthly | The Progress of Science Fair 
Monthly | | 
5. Scientific Monthly | The Scientific American | Good 
American | Digest; The Month in 
| Medical] Science; Chemis- 
try in Industry; Learning 


} to Use Our Wings. (Ex- 
| tremely popular presen 
tation) 


larly any additional periodicals of interest at the New York 
City Public Library. From the very lengthy list thus obtained, 
he selected out those listed in the following tables as of most 
value for natural science teachers. He rated each periodical on 
the basis of reliability (determined by the standing of the scien- 
tific organization issuing the periodical), quality and quantity 
of material, and the extent to which the field is systematically 
covered. The ratings used were Excellent, Good, and Fair. 
These ratings are purely relative and apply only to the news notes’ 
values for natural science teachers. 
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News Nores ON SPECIAL FIELDS OF NATURAL SCIENCE IN PERIODICALS DEALING 


with ONE Fretp Eacu AnD Havinc SEPARATE SECTION FOR NEws NoTEs 


















































Name of Frequency . coy Name of Section . 
Periodical of Issue Issuing Organization | Containing News Notes | ting 
Astronomy 
6. Lick Observ- | Irregular Lick Observatory Whole Publication Fair 
atory Notes 
7. Popular Monthly Goodsell Observatory of | Planet Notes. Variable | Excellent 
Astronomy except Carleton College, North- | Stars (Monthly Report of 
July and field, Minn. American Association of 
August Variable Star Observers). 
Meteor Notes. Notes for 
Society for Research on 
Meteorites. Zodical Light 
Notes 
8. Publications | Semi- American Astronomical | Reports of Observatories. | Fair 
of American | annual Society (May be too technical. 
Astronomical May or may not have 
Soc. new developments) 
9. Publications | Bi-monthly| Astronomical Society of | Notes from Pacific Coast | Good 
of Astronom- the Pacific Observatories. General 
ical Soc. of Notes and Review 
the Pacific 
Biology wen also j16 below) Shorter Articles and Dis- | 
10. American Bi-monthly : " 300d 
. : cussion. (Special refer- 
Naturalist . 
ence to evolution factors 
in addition to other bio- 
logical sciences) 
11. The Auk Quarterly | American Ornithological | General Notes. News and | Good 
Union Notes 
12. Journal of Quarterly | American Society of | General Notes Good 
Mammalogy Mammalogists 
13. Natural Monthly American Museum of | Science in Field and Lab- | Fair 
Histary except Natural History oratory. (Concerned 
July and mostly with museum ac- 
August tivities) 
14. Nautilus Quarterly | Zool. Laboratory of U. of | Notes and News (on con- | Good 
Pennsylvania chology) 
Geology 
15. Bulletin of Quarterly | Seismological Society of | Seismological Notes Excellent 
the Seismo- America 
logical Soc. 
of America 
16. Journal of Quarterly | Society of Economic Pa- | Paleontological Notes Fair 


Paleontology 








leontologists and Miner- 
alogists (Division of Am- 
erican Association of 


Petroleum Geologists) 





(usually only one note) 
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The three tables list and rate the twenty periodicals whose 
news notes are of most use to natural science teachers. Thus 
these teachers may know of news sources about which they 
might otherwise have remained ignorant. The table titles and 
the accompanying notes enable a natural science teacher to 
pick out quickly the periodicals having good news notes in any 
particular area of his field. 


TABLE II 


SHort ABSTRACTS AND ARTICLES ON NEW DEVELOPMENTS IN NATURAL SCIENCE, 
PERIODICALS FOR 











Name of Frequency : mee Name of Section Rati 
Periodical] of Issue Issuing Organization Containing News Notes ating 
Biology 
17. Human Monthly Recent Literature. (Ref- | Excellent 
Biology erences to periodical liter- 


ature—very comprehen- 
sive guide to literature on 
new developments in all 
phases of human biology) 

















18. Quarterly Quarterly Entirely of short articles | Excellent 
Review of 
Biology 
Chemistry 
19. Journal of Monthly Division of Chemical | Under “Abstracts” sub- | Excellent 
Chemical Education of American | heading “Keeping Up 
Education Chemical Society with Chemistry.” (Short 
Abstracts of periodical 
literature) 
Physics | } 
20. The Ameri- | Quarterly | American Association of | Under “Digest of Peri- | Excellent 
can Physics Physics Teachers odical Literature” sub- 
Teachers heading “‘General Phys- 


ics and Related Fields.” 
(Short abstracts of peri- 
odical literature) 

















The teacher who wishes to keep a comprehensive overview 
of progress in science, will find the news notes good in the 
following minimum list of periodicals. In this list, the Roman 
numerals refer to tables and the Arabic numerals to periodicals 
there listed. Science in General (I-3); Astronomy (II-7); Bi- 
ology (III-17, 18); Chemistry (III-19); Geology (I-3); Physics 
(ITT-20). 





If you do not get your journal regularly notify Business Manager 
W. F. Roecker, 3319 N. 14th Street, Milwaukee, Wis. 


FRAGMENTS FROM “AN OPEN LETTER 
TO COLLEGE TEACHERS” 


By Puiiirp A. CONSTANTINIDES 
City College of Chicago, Wright Branch 


An Open Letter to College Teachers, by Fernandus Payne, Professor of 
Zoology and Dean of the Graduate School, Indiana University and 
Evelyn Wilkinson Spieth, of the Department of Biology, of the College 
of the City of New York. Cloth. Pages xi+380. 15 X22 cm. 1935. The 
Principia Press, Inc., Bloomington, Indiana. Price. $3.25. 


This book is an outgrowth of the senior author’s experience of twenty- 
six years as a teacher of zoology, and ten years as dean of a graduate 
school, as well as his studies as chairman of the Committee on College and 
University Teaching of the Association of American Universities and as 
secretary of Committee U of the American Association of University 
Professors. The junior author, who is still young enough to appreciate the 
student’s point of view, assisted in the rewriting of the manuscript and in 
the addition of supplementary material. 

The writer in attempting to review this book has had in mind that, 
unless one is satisfied with a purely mechanical enumeration of chapters, 
in order to give to the reader a just idea of the book, one must include a 
considerable number of representative excerpts properly related and inter- 
preted. For some books, especially textbooks, of accepted form and con- 
tent this can be done with justice, but in the case of books in which, in 
addition to presentation of new facts, we have interpretations of personal 
judgment on questions of philosophical nature, many of which are of con- 
troversial character, the critic could, as well as not, miss the real values 
involved and project a distorted picture without suspecting it. For this 
reason, we quote the authors’ words on points of more general interest. 

We believe that An Open Letter To College Teachers constitutes a message 
in the most general sense of the word, and that it is addressed not only to 
the college teachers, but to every teacher and individual who is interested 
in the progress and consolidation of the human endeavor upon which our 
civilization rests. The contents of the book are grouped into ten chapters 
of about equal length to which is appended a very comprehensive bibliog- 
raphy. 

The first chapter entitled “Criticisms of College Teaching’’ constitutes 
a most penetrating analysis of the difficulties involved in college teaching, 
the difficulties which a young instructor has to meet and a refutation of the 
fallacies and misconceptions concerning the mediocrity of college instruc- 
tors considered as teachers. The authors strike the crucial point of the 
whole educational problem in the very first sentence by saying, ‘“Teachers 
have always been and probably always will be criticized for the very ob- 
vious reason that their work can never be reduced wholly to a science—to 
the point where known stimuli will produce known results ineach student,” 
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a problem which is complicated by the fact that while some of the criti- 
cisms are general, most of them are particular, since, ‘‘usually the critic has 
a particular teacher in mind and he has heard of others like him. . . he 
passes his story to his neighbor, the neighbor relates it to another with the 
proper embellishments, and so it goes and grows as it goes. Finally, it 
gets into print.” 

How true is the above and how distressing to think that the teachers 
themselves in most of the cases are the worst offenders, not on account of 
malicious intent, but simply because the methods of their fellow-teachers 
do not coincide with their own. 

To the assertion of some critics that college teachers are the poorest of 
all teachers, the authors ask if they do not take an assertion as a proof and 
then confront them with the question of what constitutes good teaching. 
They give a definition, which because of its vision and idealism, could 
serve as a guide for any teacher, young or old, quoting ‘“‘The only good way 
of judging the college or college teaching is by means of the products of 
the college. We should ask whether the students have grown as a result of 
their own effort; have they come out better educated, better men and wom- 
en in the broader sense; have they been better citizens; have they learned 
to solve problems and have they made use of their learning in meeting their 
social and economic problems; have they been stimulated to do greater 
things?”’ One could scarcely think of a better method of estimating good 
teaching than by judging the student’s growth asa result of his own efforts. 
If one was not afraid of being scholastic one might add that in good teach- 
ing the ability to think should be emphasized instead of the ability to mem- 
orize. To the above views thoughtful students could add their own points 
or shift somewhat the emphasis from one point to another, but it is diffi- 
cult to see how one could discard or even disagree with the basic elements 
underlying the above criteria of good teaching. 

Some of the fallacies or misconceptions in connection with the relative 
teaching ability of junior and senior instructors as well as research profes- 
sors are exploded on the basis of statistical data of efficiency scores. It 
appears that from whatever angle the efficiency of junior and senior teach- 
ers is examined there is a definite advantage in favor of the young teachers. 
The authors warn us, however, that it should not be forgotten that in 
many cases young instructors commit many sins in the name of teaching, 
among others talking to their freshman classes about their recent disserta- 
tions or the recent advances in obscure corners of the field of their speciali- 
zation. 

The effect that a pursuance of research in a particular field has on the 
teaching efficiency of the instructor is the subject of an illuminating in- 
vestigation. Is research an intellectual idol or a fetish; is the research man 
generally so engrossed in his research that he is no longer interested in 
teaching, neglects it and teaches his subject instead of his students, or is 
he an inspiration to his students? These are a few of the many questions 
that the authors consider with an open mindedness and sincerity that 
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could not but attract the attention of the most firmly convinced about the 
correctness of either of the views. The authors point out that one possible 
cause of this divergence of viewpoints may be found in the different inter- 
pretations placed upon the word “‘research.”’ To them “‘research”’ strictly 
speaking, means the advancement of knowledge, and not merely the re- 
arrangement and reclassification of existing data. To them the poorest 
type of research is the tabulation of data obtained by questionnaires and 
the assumption that by means of mathematical formulas it is possible to 
squeeze out the truth. We do not know how any one could disagree with 
the logic of the authors despite the fact that we do not see for the present, 
at least, by what means we could substitute for the investigation of a great 
number of problems the questionnaire method. 

Again, who is the science teacher who would not appreciate the deep 
significance of the following paragraph? “Among educationists it would 
seem that it is research in academic subjects which is condemned, for they 
would have teachers investigate how to teach. The assumption seems to be 
that research in this field would not take time and interest away from 
teaching. We cannot imagine however, a teacher of chemistry or physics 
keeping up with the rapid and revolutionary changes in his subject while 
he is investigating in the field of education, but of course, the danger of 
teaching subject matter instead of students is always held out as a “red 
flag.”’ It is the candid belief of the authors that more teachers are poor 
teachers because of a lack of interest in research than for any other single 
reason. Of equal interest is the discussion on the personality of good teach- 
ers based on the opinion of selected groups of students. 

Chapter Two entitled “Handicaps in College Teaching” investigates 
the factors that contribute one way or another to poor teaching. The 
authors do not share the belief of some critics that teachers are directly 
responsible for all poor teaching. Some important contributing factors in 
their estimation are: (1) the rapid increase in the number of colleges and 
so-called universities, some small, some large, which are colleges and uni- 
versities in name only (2) the tendency of some of these weak institutions 
offering poor quality undergraduate work to offer also, graduate work, (3) 
the excessive multiplication of the departments to the detriment of the 
unity—in many cases the welfare of the students is subordinated to the 
effects of departmental enrollment, (4) student numbers and variety—the 
tendency to think in terms of quantity education rather than quality and 
the consequent development of the super-kindergarten type of student. 
These, and other factors, such as lack of objectives, isolation, faculty turn- 
over, college administration, and extracurricular activities are the topics 
of shrewd and exhaustive discussion is this chapter. The last topic on the 
rating of teachers evaluates the many different methods of rating teachers, 
but the authors conclude that there is no way by which teaching can be 
measured with accuracy. 

Chapter Three deals with the absorbing topic of ““The Education of the 
Teacher.” Here again, we find an attitude of mind and a method of ap- 
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proach which ought to be appreciated by all teachers jealous of their in- 
tellectual freedom. In the opening paragraph we read “Naturally, one’s 
ideas about the education of teachers will be influenced by his concept of 
what good teaching is, as well as by various other things. We have said 
that good teaching is that which succeeds in getting the student to work, 
and as a result of his own efforts, to learn. If you do not agree with this 
definition, you will probably not agree with our ideas as to the training of 
the teachers, but each teacher is entitled to his own opinions. May heaven 
have mercy on the poor youngsters and the teachers, too, when, if ever, 
inflexibility becomes the rule!” We cannot restrain from proclaiming with 
the authors, ‘“‘May this never be!” 

Not less significant is the following remark, ‘‘Not only do teachers of 
different subjects do things differently, but teachers of the same subject 
have their own peculiar ways and means. Perhaps there are some who 
would have teachers conform to definite procedures, but, in general, we 
recognize that college teachers should cultivate their own individualities. 
The end result, and not the ways and means, should be the measure of the 
good teacher.” 

The controversial question of specifying courses in education as a part 
of the training of college teachers is examined from many angles, and in 
connection with their idea of certain essentials of good teaching such as 
mastery of the subject, enthusiastic stimulation and energetic personality, 
they ask, ‘“‘What are courses in education doing to develop these essentials 
which, if present, almost guarantee good teaching? What can they do to 
keep teachers alive, interested, and active?” The authors believe that the 
problem is so many sided and complex that it must be approached from 
many angles of which courses in education constitute only one. The 
reviewer admits that the above questions leave him somewhat bewildered, 
disturbed and in a state of malaise, and he wonders if the questions are 
not intended to be the answers. 

Chapter Four deals, in general, with the ‘Colleges as Experimental 
Laboratories” and in particular with the colleges and universities which 
disturbed by a sense of inadequacy in the solution of their problems have 
undertaken experimental programs of one kind or another. In discussing 
the University of Chicago plan, the authors comment as follows: ‘The 
traditional American notions about the importance of courses credit hours 
grades, and length of residence, have been relegated to the waste basket. 
The two things which Chicago has substituted are the stressing of indi- 
vidual ability, and the insistence on a comprehensive and not a ‘dissected’ 
accumulation of knowledge.” Other institutions discussed extensively are 
Antioch College, The School of Engineering of the University of Cincin- 
nati, Claremont College, Colorado College, Bennington College and Bard 
College. 

The chapter is concluded with the following significant comment: “On 
account of the newness of many of the experiments now in progress, they 
are difficult to evaluate. Many of them look interesting on paper, but 
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whether they will bring about the better development of men and women 
remains to be seen. Who can say that Antioch is doing a better job of 
educating its students than Oberlin, or that Chicago’s products are better 
than those of Harvard or Yale?” 

Chapter Five deals with “The Experimental Methods of Teaching.”’ 
It is a discussion of the attempts made to substitute our own particular 
technique of teaching developed by trial and error by a technique based on 
scientific methods. It is a chapter abounding jin vital educational statis- 
tics. There are included such topics as experiments on the laboratory 
method, experiments on laboratory instruction in organic chemistry, an 
experiment in the teaching of human anatomy and also experiments in the 
teaching of human physiology, physics, botany and zoology. In this chap- 
ter one will also find extensive discussion of the experiments on individual- 
ized instruction and the lecture method. In this chapter are included the 
results of Erikson of the University of Minnesota on the size of physics 
classes which point favorably toward the larger lecture classes, other things 
being equal. The authors draw certain tentative general conclusions which 
the reviewer believes form the basis of the solution of the educational 
problem, in saying that “it seems clear enough that in the hands of the 
right person any methods may secure effective results. By ‘right person’ 
we mean the individual who has the personality or ability peculiarly req- 
uisite for lecturing or for maintaining a spirited class discussion, or for 
utilizing whatever the teaching device in question may be’”’—and again 
“it occurs to us that perhaps our college teaching is so poor not so much 
because we use the lecture method or the recitation method, or whatever 
our favorite teaching device may be, but rather because we fail to take 
into consideration the teacher’s particular abilities. Instead of fitting the 
method to the teacher, we have been inclined to fit the teacher to the 
method forgetting that methods are more plastic than mature human 
beings. Why not let the college instructor teach by any method, whatever 
it may be, that he is most gifted in using? So long as he secures results, 
what does it matter what means he uses?” This thought coming from the 
dean of the graduate school of one of our great universities is more than 
interesting, and warrants more than usual consideration. 

Chapter Six deals with ‘How Great Teachers Teach.” This chapter can 
be considered as an amplification of the previous chapter since in sub- 
stance it was concluded that good teaching is the product of a virile in- 
dividuality. The description of how a number of great teachers taught 
cannot fail to be a source of inspiration to the teacher. This description 
among others includes; David Starr Jordan, Henry Adams, William H. 
Kilpatrick, William Lyons Phelps, George Holmes Harrison, Mark Hop- 
kins, and others. Not the least interesting in this chapter is a letter from 
an anonymous teacher of history, in which he sets forth the maxims and 
the methods that guide his teaching. But again, a word of caution from 
the authors is not amiss, “While it is distinctly valuable for a teacher to 
study how great teachers have taught, and although he may well adapt 
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certain of their ways to himself; yet any teacher’s effectiveness depends 
upon the totality of his own individuality.” 

In Chapter Seven the problem of the ‘Training of the Elite” is con- 
sidered. This problem exists because its origin is due to the fact that col- 
lege curricula have been devised to meet the needs of the average student 
instead of the needs of the poor and the exceptionally good students. 
Because of this some students are exposed to a course beyond their ability 
and what is more important the “exceptional students are brought down 
to the level of the average.’’ The methods that have been used by some 
institutions to meet the needs of the brilliant students are extensively 
examined. Among them is the Swarthmore Honors Course, the Princeton 
Preceptorial Plan, and such schools for the ‘‘Elite” as L’Ecole Normale 
Superieur, The Institute for Advanced Study, and the Harvard Society 
of Fellows. 

In Chapter Eight is investigated the problem of ‘“The Ninety Per Cent.”’ 
It is the problem of the great majority. It is the problem of education of 
the men ‘“‘who will make the wheels of every day life go round.” The im- 
portance of this problem is duly appreciated by the authors and ap- 
proached from various angles. The authors believe that ‘‘students who do 
not intend to stay more than one or two years in the college should not be 
obliged to take tool subjects and that other courses should be found which 
more nearly suit their needs.’’ They add ‘‘Minnesota has established a Gen- 
eral College to care for these students and has arranged a program more 
general than specific. The belief is that a general training may arouse in- 
terest where prescribed specialized courses fail. It still remains, however, 
for Minnesota to demonstrate that the General College is the success its 
wide publicity and the sweeping generalizations of its dean might imply.” 

In Chapter Nine, called ‘“Measuring Human Abilities and Achieve- 
ments,”’ the authors examine the comparative advantages of the tradi- 
tional or essay type of examination and the new or objective type of ex- 
amination. Chapter Ten captioned “Suggested Changes to Better College 
Teaching” is an answer to the need to know what is wrong with teaching 
and how to right it. The magnitude of this problem and its ramifications 
is brought to our attention and emphasized by the following comment: 
“Granting that teaching can be improved, what are the ways and means 
by which it can be done? To answer that question one must look at it from 
the points of view of the teacher, the administrator, and the student”’; 
and the authors believe that only this approach can insure ‘“‘better educa- 
tion.” In this chapter we will find a reply of President Wilkins of Oberlin 
to the question ‘“‘Why Oberlin is a Good College’’—President Wilkins gives 
ten reasons and we would like to hope that every college administrator and 
teacher will have an opportunity to get acquainted with them. With re- 
spect to educational changes and the role of the educators the authors ex- 
press their scepticism with the following analogy: ‘They, the educators, 
seem to be groping about as it were, much as the economists, trying to 
find some solution to a vastly complex problem by scratching at the sur- 
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face, when what is most needed is a complete re-evaluation, perhaps a 
new philosophy, even if 95 per cent of it is a restatement of the old.” 

The writer has tried to give a selection of representative quotations from 
which the reader can form an idea for himself of the underlying philosophy 
of this admirable work. As it quite often happens with books so full of 
meaning, the reviewer, possibly, missed many important points, but after 
all it is up to each individual to find those signal points for himself. 

The reviewer is especially impressed with the fact that whatsoever the 
authors may think about each special problem they never lose the proper 
perspective, and they never divert us from the general point of view in 
order to give us a microscopic view of their particular hobbies; and what 
is more important, instead of dogmatically solving the various problems 
for the reader, they induce him to think for himself. The book is written 
in a straightforward manner, so that a tremendous concentration of ideas 
is possible. The authors speak a language of their own as clear and sharp 
as a diamond. The various topics are cunningly telescoped so that there 
is unity in variety, contrast and development. The reviewer does not 
know what would be the reaction of an educationist in reading this book 
nor is he able to evaluate it, but he believes without trying to make a proof 
out of an assertion that the academic teacher will find in it not only a vast 
store of information, but also an answer to many disturbing questions or 
false convictions. Finally, let us not forget, as Nietzsche said, that convic- 
tions are prisons. 





WHY INVERT THE DIVISOR AND MULTIPLY? 


By Joun W. DIckEy 
Stale Normal School, Newark, New Jersey 


Prior to the beginning of the twentieth century the deductive 
approach dominated our methods in arithmetic. The “‘Rule”’ 
was given first, and an example worked by it followed. The 
pupil was expected then to work the examples listed and to 
understand the why of his work. Actually, he understood very 
little of it.’ 

Within the past twenty-five years the psychologists have 
favored the inductive approach in arithmetic. Here, the pupils 
with the teacher’s help, work many concrete examples. This 
culminates in a generalization (a rule) which at first may be 
poorly stated. This method, it is believed, makes for a better 
understanding of the why.? 

It is not altogether uncommon to find nowadays vestiges of 

1 Thorndike, E. L.: The New Methods in Arithmetic, Rand McNally & Company, New York, 1921, 


p. 37. 
2 Ibid. p. 43. 











300 SCHOOL SCIENCE AND MATHEMATICS 


the deductive approach in our arithmetics. One such trace is the 
reason given for inverting the fractional divisor. The deductive 
explanation given was, that “multiplication is the inverse 
process of division.’ This, in a modified form, is the explanation 
given today.’ 

It is the aim of this paper to show (a) why “multiplication 
is the inverse process of division”’ is not an answer to the why 
of the inversion of the divisor, and (b) to answer this why 
through an inductive approach. 

To answer this why, we must traverse the chain of events 
that leads up to the generalization, ‘multiplication is the in- 
verse process of division.” Merely to state this rule as an answer 
involves no reasoning. It is only a matter of words. This explains 
by petitio principii, or by begging the question. The very thing 
to be explained is used as an explanation. An analogy will 
demonstrate clearly the fallacy in such reasoning. The area of a 
3 X4-rectangle is 12 square units. One way to obtain this is to 
multiply 3 by 4. Why can this be done? The answer parallel 
with “multiplication is the inverse process of division” is, that 
the area of a rectangle equals the product of the length by the 
width. This we see is no answer at all, being merely a more gen- 
eral statement of the thing to be explained. 

An inductive explanation traversing the chain of events and 
thereby establishing cause-and-effect relationships will now be 
made. Probably our easiest approach to this problem is through 
the ancient method of division‘ that of reducing both fractions 
to a common denominator and then to divide the numerators, 
only. If we have, as an example,® 


Sm 

3° 9 
this would next be written as, 

. = 

—+—= 3, 

9 9 





3 Since most teachers are to a large extent textbook-teachers, see, as examples, Sirayer-U pion 
Arithmetics, Second Book of Two-Book Series, American Book Company, New York, 1928, p. 26; also, 
Standard Service Arithmetics, Grade Five, by Knight, F. B., Studebaker, J. W., and Rugh, G. M., Scott, 
Foresman and Company, New York, 1927, 188 f. Most frequently the “partition facts” are taught de- 
ductively, and these in turn are used to explain inversion. See, as an example, Morton, R. L.: Teaching 
Arithmetic in the Intermediate Grades, Silver, Burdett and Company, New York, 1927, 192 ff. 

4 Smith, D. E.: History of Mathematics, Vol. II, Ginn and Company, New York, 1925, p. 226. 

5 The type of examples presented first would be similar fractions—those with the same denominator. 
The whole number as a divisor is a special case with a denominator of unity. Of course, many examples 
are needed before a generalization will be formulated correctly. 
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The quotient 3 is obtained by dividing the numerators. This 
procedure is analogus to that of dividing 6 apples by 2 apples 
and getting 3 one. of two apples each. The common denom- 
inator may be considered therefore as a name designating the 
equality of the size of the parts into which the unit has been 
broken. (A sheet of paper cut into nine equal parts, six of 
which are to be divided into groups of two each, will objectify 
the “ninths” as a measure of the size of the parts.) 

Now, let us invert the divisor and see what happens. The 
example is then written as 

6 9 


Vw 
and we see at once that to again divide the 6 by the 2 it is 
necessary to change the division sign to a multiplication sign. 
This example is now written as 
 F 2S 


Only by so changing the operational sign is it possible to in- 
dicate that the 6 is to be divided by the 2.6 The 9/9 equals 
unity (1), and the 6 divided by the 2 equals three (3). The 
product of 1X3 is 3. Because the 9’s result in unity, as would 
other similar denominators, and because the product of any 
number by unit is that number, the similar denominators may 
be disregarded for all practical purposes. We see, therefore, that 
when we divide two similar fractions we divide the numerators 
only, and that another convenient way to indicate this division 
and at the same time to render the equal denominators non- 
effective is to invert the divisor’ and change the sign from divi- 
sion to multiplication. 

The more general case,* that of dividing dissimilar fractions, 
will now be investigated. Again we may use 

2 32 


> «> 


Here we know the quotient to be three (3). We will invert the 
divisor, change the operational sign as before, and make a 
study of what is taking place. The example becomes, 

* This is necessary and possible because of the way our civilization writes a fraction. 

7 If the dividend and not the divisor be inverted, the quotient is seen to be the reciprocal of the true 


quotient. 
8 The reader can use a/b +c/d =as the most general case and readily verify our results. 
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When we multiply the 2 in the 2/3 by 9, we get 18 which is 
the new numerator. To retain the value of the fraction (2/3) 
we also multiply the denominator by 9 resulting in a new de- 
nominator of 27 which in actual computation is never written 
but is always understood even though the computer does not 
realize it.° 

When we multiply the 2 in the 9/2 by 3, we get 6 as the new 
denominator. Again, to retain the value of the fraction (9/2) 
we multiply the numerator by 3 resulting in the new numerator 
of 27 which again in actual computation is never written. The 
example could now be written as, 

180) 

(27) 6 
where the (27)’s are the understood denominators of the orig- 
inal example. We are back on familiar ground. The inverting of 
the divisor, the changing of the operational sign, and the multi- 
plications performed have been convenient short cuts to create 
a common denominator which is non-effective, and to place the 
new numerators (reduced in proportion to the changes in the 
corresponding denominators) to an indicated division.'° 

In conclusion, the answer to the why of the inversion of the 
divisor and of the change of the operational sign in the division 
of fractions, is, that it renders the denominators common and 
non-effective and places the numerators in an indicated division. 


§ The knowledge of the reduction of fractions is necessary to this explanation. 

10 When cancellation is used the size of the denominators is reduced. 

John of Seville, a writer of the twelfth century, solved a/b +c/d =ad/bd +cbbd =ad/cd. Cajori, 
Florian: A History of Mathematics, The Macmillan Company, New York, 1922, p. 118. 





NATIONAL NOISE STANDARD TO HELP 
THOSE WHO NEED HEARING AID 


Reliable standards for the guidance of the 5,000,000 men and women 
who need mechanical aids to hearing will result from the work of a new 
committee of the American Standards Association. 

Headed by Dr. Vern O. Knudsen of the University of California at Los 
Angeles, a group of manufacturers, specialists and users will develop 
national standards for measuring noise so that physicians and the deaf 
can select devices to aid hearing with scientific guidance. 




















EASTERN ASSOCIATION OF PHYSICS TEACHERS 
ONE HUNDRED THIRTY-FIRST MEETING 


NEWTON HIGH SCHOOL 
Newtonville, Mass. 


SATURDAY, DECEMBER 14, 1935 
PROGRAM 


9:45 Meeting of the Executive Committee. 
10:00 Business Meeting. 
Report of the Committee on College Entrance Requirements. 
Mr. Burton L. Cushing, East Boston High School, Chairman. 
Magazine Literature and New Books. Mr. Carl W. Staples, 
Chelsea High School, Chairman. 
Current Events. Mr. Winthrop S. Drury, Middlesex School, 
Chairman. 

10:15 Address of Welcome and Remarks. Mr. Julius E. Warren, Super- 
intendent of Schools, Newton, Mass. 

10:30 Remarks. Mr. Paul E. Elicker, Principal, Newton High School. 

10:35 Display and Demonstration of New Apparatus. Mr. Joseph M. 
Arthur, St. Mark’s School, Chairman. 

11:05 Description of the New Hammond Electric Organ and Demonstra- 
tion of Its Teaching Possibilities in Physics. Mr. Charles B. 
Harrington, Newton High School. 

11:50 Demonstration of the Musical Possibilities of the Electric Organ. 
Mr. J. Leslie Cahill, Organist. 

12:15 Luncheon in the Newton High School Cafeteria. 

1:15 Inspection of Laboratories and Shops of the Newton Trade School. 

1:45 “Progressing with Electricity.”” Mr. Frederick W. Bliss, District 
Manager Sales Development, and Mr. A. J. Moore, District 
Specialist in Industrial Control, General Electric Company. 


10:16 


— 





The price of the luncheon will be fifty cents. Those desiring to make 
reservations must mail the enclosed card not later than Tuesday, Decem- 
ber 10, to Mr. Charles B. Harrington, High School, Newtonville, Mass. 

The Newton High School is located on Walnut Street, about midway 
between Washington Street and Commonwealth Avenue. It is about four 
minutes’ walk from the Newtonville station of the Boston and Albany 
R.R. in a southerly direction from Newtonville Square. From the Park 
Street subway station, Boston, Watertown cars take one to Newton 
Corner, where change is made to bus for Newtonville Square. Automobile 
Route 128 passes the school. 

The meetings will be held in the Assembly Hall of the Technical Build- 
ing, which is the second building from Washington Street on Elm Road. 
Ample parking space for automobiles will be found between the rear of this 
building and the tennis courts. 

The new electric organ has been referred to as the greatest musical 
invention of all time. It is not to be confused in any way with electrically 
actuated pipe organs. There are very few of these instruments in this 
vicinity as yet, and this will be an excellent opportunity to become ac- 
quainted at first hand with the principles of their operation and amazing 
range of tone production. 

The part of the program presented by Mr. Bliss and Mr. Moore will be 
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illustrated with slides and many unusual demonstrations of the newest 
applications of electricity. 

The Newton Trade School has some unusual equipment which will be 
described and demonstrated during the tour of inspection. 


OFFICERS OF EASTERN ASSOCIATION OF 
PHYSICS TEACHERS 


President, LawRENCE A. Howarp, High School, East Boston, Mass. 

Vice-President, RopERt W. PERRY, High School, Malden, Mass. 

Secretary, Witt1amM W. OBgEar, High School, Somerville, Mass. 

Treasurer, PRESTON W. SmirnH, 208 Harvard St., Dorchester, Mass. 

President Howard announced the appointment of the following com- 
mittes for 1935-1936. 


COLLEGE ENTRANCE REQUIREMENTS 
Burton L. Cushing, East Boston High School, Chairman. 
Francis E. Mason, High School of Commerce, Boston. 
Frederick M. Boyce, Phillips Andover Academy. 


MAGAZINE LITERATURE AND NEW Books 


Carl W. Staples, Chelsea High School, Chairman. 
Kenneth L. Goding, Attleboro High School. 
Thomas C. Bailey, Hartford, Conn. High School. 


New APPARATUS 


Joseph M. Arthur, St. Mark’s School, Southboro, Chairman. 
Charles B. Harrington, Newton High School. 
W. Roscoe Fletcher, North High School, Worcester. 


CURRENT EVENTS 
Winthrop S. Drury, Middlesex School, Concord. 


MEMBERSHIP 
Hollis D. Hatch, English High School, Boston. 


INDUSTRIAL TRIPS 
Charles S. Lewis, Dorchester High School for Boys. 


Dr. Andrew Longacre of Phillips Exeter Academy was elected to active 
membership. 

Mr. Julius E. Warren, Superintendent of the Newton schools welcomed 
us to Newton and spoke a few words in appreciation of the work of Physics 
teachers and the value of group meetings such as those of the E.A.P.T. 

Mr. Paul E. Elicker, Principal of the Newton High School, also wel- 
comed us cordially to the Newton High School. 

Mr. Forbes, Director of the Newton Trade School spoke of the work of 
his school and presented us with a very attractive brochure printed es- 
pecially for our meeting by the Newton Trade School Press. It outlined 
very effectively the correlation between science and trade work. Later 
we had an opportunity to inspect the equipment. 

Mr. Charles S. Lewis, Chairman of Industrial Trips Committee, an- 
nounced a trip to the Air Reduction Plant in Dorchester for the morning 
of January 18. 

Mr. Harrington spoke of the difficulties which Physics students experi- 
ence with simple arithmetical processes. He told of tests being given in his 
classes and suggested that a committee of the Association might well 
undertake a study of the whole subject. 

It was voted to extend the thanks of the Association to the Newton 
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School Department, the General Electric Company, and to Mr. Cahill for 
their cooperation in today’s meeting. 

Mr. Burton L. Cushing, Chairman of the Committee on College En- 
trance Requirements presented the following information concerning the 
College Entrance Board’s action in the matter of revising examinations in 
Science. He was told that they are not now considering any revision of 
subject matter. 

The Committee of Review of the College Entrance Examination Board 
at its meeting on Tuesday, October 29, considered the report of the Com- 
mission on Examinations in Science. Professor Hugh S. Taylor, Chair- 
man of the Commission, was present at the invitation of the Committee. 

The Secretary stated that the report of the Commission has been printed 
and widely distributed with a request for criticism and suggestions. Copies 
of all the criticisms addressed to the Secretary had been transmitted to 
Professor Taylor and the other members of the Commission. 

Professor Taylor reported that many of the points raised in the letters 
of criticism had previously been considered by the Commission. From the 
responses he inferred that the schools on the whole were in favor of the 
suggested increase in the range of the examinations and would welcome the 
proposed examinations. He said that most of those opposed to the proposed 
examinations at the third level were not aware of what had been done at 
certain secondary schools. 

He admitted, however, that he did not think that the examinations at 
the third level were entirely practicable at the present time. The Com- 
mission, he said, had suggested such examinations for the purpose of en- 
couraging the schools which are now giving three-year courses in science 
and in order to present an objective towards which science teaching should 
progress. 

In response to an inquiry, Professor Taylor explained that the recom- 
mendations of the Commission would not in any way change the examina- 
tions now held in physics, chemistry, and biology. These are listed in the 
Commission’s report as examinations at the first level. 

On motion the Committee of Review voted to recommend to the Board 
the adoption of the following resolutions: 

Resolved, That beginning in June, 1937 examinations in botany, zoology, 
physical geography, and mechanical drawing be discontinued. 

Resolved, That during the next few years the Board make an intensive 
study of the effectiveness of examinations procedures in biology, chemis- 
try, and physics. 

Resolved, That in June, 1937 the Board offer two new examinations, one 
in the field of the physical sciences, including physics and chemistry, and 
the other in the field of the biological sciences. 

Resolved, That as soon as expedient examinations in biology, chemistry, 
and physics be offered by the Board for those students who have passed 
beyond the second level and who are simultaneously offering four-year or 
Gamma mathematics as a part of their examination program. 

These resolutions were adopted by the College Entrance Examination 
Board at its meeting on Wednesday, October 30. 

Considerable discussion followed this report but no definite action was 
taken by the Association beyond referring the above resolutions back to 
our committee. 


REPORT OF COMMITTEE ON NEW APPARATUS 


Mr. J. M. Artuur, St. Mark’s School, Southboro, Chairman 


Mr. Lewis of the Cambosco Apparatus Company, Waverley, Mass. 
explained and demonstrated their new ‘““Genamotor,” a device by which 
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from five basic units all types of generators and motors can be constructed 
for classroom demonstration or for individual laboratory work. 

Mr. E. F. Stephens of the Raytheon Manufacturing Company, Wal- 
tham, Mass. demonstrated their new voltage regulator by which the 
voltage delivered to any circuit is maintained at constant level regardless 
of wide variations in the service lines. 

Mr. W. Roscoe Fletcher of North High School, Worcester, Mass. pre- 
sented a large scale drawing of his apparatus for demonstrating Gay 
Lussac’s Law. A reproduction of this drawing and the description will 
appear in a later issue. 


REPORT OF COMMITTEE ON MAGAZINE 
LITERATURE AND NEW BOOKS 


Mr. C. W. Staples, Chelsea High School, Chairman 
NEW BOOKS 


An Introductory Course in College Physics, by Newton H. Black, Assist- 
ant Professor of Physics, Harvard University. Macmillan Co., New York, 
1935. $3.50. A new textbook written especially for college students who 
have never studied physics. It has a fuller treatment of alternating cur- 
rents, energy and momentum, rotary and vibratory motions, diffraction, 
polarized light, interference and the structure of matter than most ele- 
mentary texts. It is very clearly written and contains nearly seven hundred 
illustrations, mostly new. An excellent book. 

Everyday Physics, by Carleton John Lynde. New Edition, Macmillan 
Co., New York, 1935. A good textbook for General divisions in High 
Schools. Very simply and clearly written. 

Unit Outlines in Physics, by Theodore Cohen, formerly Teacher of 
Chemistry at Morris High School, Bronx, N. Y., and Barclay M. New- 
man, Head of Science Department, Brooklyn Academy, N. Y. Supervised 
by Louis T. Masson, Science Department, Riverside High School, Buffalo, 
N. Y. College Entrance Book Co., Inc., 104 Fifth Avenue, N. Y. Paper, 
260 pages. 60¢ per single copy. 50¢ in lots of 10 or more copies. A very 
concise, well printed little book. It will be found valuable to any teacher, 
as it contains many typical problems with solutions as well as numerous 
problems to be solved. It should be very useful for thorough review for 
examinations. All formulae are brought out in white on a black back- 
ground. The book contains many fine diagrams and illustrations. The last 
chapter, entitled ‘‘An Introduction to Radio,” as well as a discussion on 
television, cosmic rays, the positron, and other recent scientific discoveries 
are well presented to beginners. At the end are found many examinations 
of both the old and new type, and a glossary and index. 

Science; A New Outline, by J. W. N. Sullivan. Thomas Nelson and Sons, 
1935. $2.00. 

Radio Round the World, by A. W. Haslett. London, 1935. The Macmillan 
Co., New York. $1.75. An explanation in simple language of the scientific 
facts behind radio, a brief account of the pioneer workers and everyday 
problems. 

Unsolved Problems and Science, by A. W. Haslett of Kings College, 
Cambridge. Macmillan Co., New York. Some of the major problems in 
which science is interested. 

Theory of Atomic Spectra, by E. U. Condon and G. H. Shortley. Macmil- 
lan Co., New York, 1935. 

The History of Science, Technology, and Philosophy in the 16th and 17th 
Centuries, by A. Wolf. (In preparation.) The Macmillan Co., New York. 

Physical and Dynamical Meteorology, by David Brunt, Professor Meteor- 
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ology, University of London. Macmillan Co., New York, 1935. 411 pp. 
$7.00. A textbook of physical meteorology suitable for postgraduate 
students. 

Fog, by Alexander McAdie, formerly Professor of Meteorology, Harvard 
University. Macmillan Co., New York, 1934. 

North to the Orient, by Anne Morrow Lindbergh. Harcourt Brace Co., 
1935. 255 pp. $2.50. An account of the flight which the Lindberghs made 
from New York to Tokyo, by the great circle route in 1931. Maps by Col. 
Charles A. Lindbergh. 

Heavier than Air Aircraft, by M. J. B. Davy. London Science Museum, 
1935. 124 pp. Brief outline of History and development of balloons and 
airships. 

Stratosphere and Rocket Flight, by Charles G. Philip Pitman, 1935. 106 
pp. Illustrated. A popular handbook on space flight of the future. 

Practical Radio Communication, by Arthur R. Nilson and J. L. Hornung. 
McGraw-Hill 1935. 754 pp. 

Discovery, by Richard E. Byrd. G. P. Putnam’s Sons. $3.75. Story of the 
second Byrd Antarctic Expedition. 

Anecdotal History of the Science of Sound, by Dayton Clarence Miller, 
DSc.; LL.D. Macmillan Co., 1935. $2.50. A book informal in character, 
dealing with the leading events in the progress of the science of sound 
with references. Illustrated, and full of interesting reminiscences. From 
Kepler to Edison. 

Orthohydrogen, Parahydrogen, and Heavy Hydrogen, by Adalbert Farkas. 
Macmillan Co., New York, 1935. 215 pp. $3.50. Preparation and proper- 
ties of these newly discovered forms of hydrogen. 

Electron Emission and Absorption Phenomena, by J. H. de Boer. Trans- 
lated by Mrs. H. E. Teves-Acly. Edited by E. K. Rideal. Cambridge, 
1935. 398 pp. $5.50. Cambridge Series of Physical Chemistry. 

American Scientists, by C. J. Hylander. Macmillan Co., New York, 
1935. $2.00. A good companion-book to “American Inventors” by the 
same author, published in 1934. 

Histoire de la Locomotion Terrestre. Les Chemins de Fer. Edited by 
“L’Illustration.”’ This is the first of two volumes to be published. 400 pp. 
1,000 illustrations, many in colors. The second volume is being prepared. 


MAGAZINE LITERATURE 
Air Conditioning 
“Progress in this Age of Science,”’ by W. S. Shipley, Scientific American, 
September 1935, p. 145. 
“Supercharged Airplane Cabins Next,” Popular Mechanics, (64) p. 232-4, 
August 1935. 
“Air Unit Under $100,” Business Week, August 10, 1935, p. 10. 


Atmosphere 

“Studies Planned for New Stratosphere Flight with Helium,” National 
Geographic Magazine, June 1935, p. 795. 

“A Report of the Second Stratosphere Expedition,’ National Geographic 
Magazine,” October 1935, p. 535. 

“Strange Pranks of the Wind,”’ by Edwin Teale, Popular Science Monthly, 
July 1935, p. 38. 


Atomic and Molecular Physics 

“Battle of the Alchemists,” by K. T. Compton, Smithsonian Report, 
1933, p. 269-82. 

“Forecasting Artificial Radium; Breaking Atoms into Simpler Atoms,”’ 
Literary Digest, September 28, 1935, p. 19. 
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“Harnessing Lightning to Get Radium; Atomic Transmutation Experi- 
ments,” Literary Digest, (119) June 22, 1935, p. 19. 

“Story of Istopes,”’ by F. W. Aston, Science, 82: 235-40, September 13, 
1935. 

“Theory Concerning the Effects of Deuteron Bullets,” Science, (82) 
September 27, 1935, Sup. p. 6. 

“Building Blocks of the Atom,”’ by J. Harrington, Scientific American, 
October 1935, p. 176. 


Aviation 

“Promise of Sea-plane Service,’’ Science. June 21, 1935, 81; Sup. 6. 

“First American Air Mail; Balloon Flight, 1859,” by R. Baker, American 
Mercury, (35) July, 1935, p. 382. 

“Passenger Comfort,”’ Scientific American, July 1935, p. 37-8. 

“Fire-resistant Fabric for Aircraft,’ by G. M. Kline, Science Monthly, 
(41) August, 1935, p. 190-2. 

“Double Row Aircraft Engines,”’ by A. Klemin, Scientific American, 
(153) August 1935, p. 91. 

“Two-Stage Supercharger,” by A. Klemin, Scientific American, (153) 
September 1935, p. 146. 

“Safer Airplanes?” by A. Klemin, Scientific American, (153) October 
1935, p. 202. 

“Robot Plane, Queen Bee,” by A. Klemin, Scientific American, (153) 
October 1935, p. 204. 

“Wings that Turn,” by R. M. Cleveland, Scientific American, (153) 
July 1935, p. 32-3. 

“The ‘Silent’ Aeroplane—A Surprise” (Diagrams), J/lustrated London 
News, November 1935, p. 727. 

“Hollow Globe Stabilizes Strange New Helicopter,’ Popular Science 
Monthly, July, 1935, p. 35. 

“L’ Aviation au long cours,” by L. Hirschauer, L’Hydravion, ‘‘Lieutenant- 
de-Vaisseau-Paris,”” by Henri Bouche. 37-ton seaplane. Plans and 
illustrations, L’J/lustration, May 18, 1935, p. 81-86. 


Automobile 
“Diesel Powered Motor Cars,” Science, (82) September 27, 1935, Sup. 


p. 7-8. 
‘“‘There’s no Limit to Speed,”’ Popular Mechanics, November 1935, p. 


645-7. 


Ballistics 


“Scientific Shooting Gallery Reveals Secrets of Gunpowder,” Popular 
Science Monthly, July 1935, p. 20. 


Biography 
“Ten Men in One” by John Janney (Story by Accomplishments of Dr. 
Robert A. Millikan), American Magazine, December 1935, p. 34. 


Construction 

“Wohnen im Gecffnoton Raum” Architekt Lois Welzenbacher. A new 
departure in architecture. Jilustrierte Zeitung, August 22, 1935, p. 
274. 


Crystals 
“‘Kunstformen der Natur ans Eis’’ von Prof. W. Paulche Karlsruhe. Ice- 
crystals, Jilustrierte Zeitung, May 9, 1935, p. 616. 
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Dielectrics 

“Two Types of Dielectric Polarization” by A. H. White, Bell Laboratories 
Record, September 1935, p. 7-12. 

“The Dielectric Behavior of Camphor,”’ by M. M. Yager, Bell Laboratories 
Record, September 1935, p. 22-25. 


Electricity 

“Lightning Stroke Current. Recent Investigations in Field and Labora- 
tory” by P. L. Bellaschi, The Electrician, October 25, 1935, p. 500. 
Also several articles on improvements in electrical meters of various 
kinds. 

“Apparatus for Demonstrating the Oersted Effect,”’ by I. M. Freeman 
(Diagrams), Science (1) June 7, 1935, p. 567. 

“Electric Furnace Made for Two Dollars,” by L. G. Hall (Diagrams), 
Popular Science Monthly, October 1935, p. 72. 

“Will Tube-Lighting Supplant Electric Bulbs?” Popular Mechanics, 
August 1935, p. 239. 

“Split Second Photography with Bottled Lightning” (Diagrams), Popular 
Mechanics, October 1935, p. 552-5. 

“Largest Sodium Lighting System will be Installed on New San Francisco- 
Oakland Bay Bridge,” Science (72) August 16, 1935, Sup. p. 7. 

“Designing and Building Electromagnets,” by C. A. Crowley (Diagrams 
and Table), Popular Mechanics, September 1935, p. 470-6. 


Freedom of Speech and Academic Freedom 

“Is Radio Censored?” by Henry Adams Bellows, Harper’s Magazine, 
November 1935, p. 697. 

“A Schoolteacher Talks Back,’’ Anonymous, American Mercury, July 
1935, p. 286-292. 


General 
“New Frontiers of Science,” by Rogers D’Rush, Scribner’s Magazine, 
October 1935, p. 210. 


Geophysics 

“Exploring the Ice Age in Antarctica,” by Richard Evelyn Byrd (72 illus- 
trations and two maps), National Geographic Magazine, October 
1935, p. 399-474. 

“Applied Physics in the Search for Oil” by L. L. Nettleton, The American 
Physics Teacher, September 1935, p. 110-122 (Illustrated with dia- 
grams). 

“Wo und wie wird in Deutschland nach Erdol Gebohrt?” Jilustrierte 
Zeitung, September 14, 1935, p. 396. 

“The Airplane in Mining,” Engineering and Mining Journal, November 
1935, p. 541. In same number, ‘‘Aircraft Speed Opening of Canada’s 
Mineral Resources” by Hon. W. A. Gordon, p. 544. Several related 
articles in same number. 


Gases 
“Gar Wood’s Mystery Boat, Miss America X” (Diagrams), Popular 


Mechanics, September 1935, p. 407-9. 
“Absorption of Sound in Gases,” by V. O. Knudsen, Science (81) June 14, 


1935, p. 578-81. 


Heat 

“Effect of Insulation on the Surface Temperature of the Contents of 
Galvanized Iron Sheathed Buildings,” Mechanical Engineering, 
November 1935, p. 687. 
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“The Scientific and Experimental Center of Refrigeration at Bellevue, 
France” (a new departure), Ice and Refrigeration, November 1935, 
p. 243. 

“Refrigerating Equipment of the Normandie,” Jce and Refrigeration, 
November 1935, p. 241 (Diagrams and IIlustrations). 


Historical 


“‘New England Stoves,”’ Old Time New England, October 1935, p. 55. 

“Patent Number 2,000,000,” A Milestone in American Invention, Popular 
Science Monthly, July 1935, p. 11. 

“Altgermanische Schiffban,” J/lustrierte Zeitung, May 2, 1935, p. 588. 

“The Origins of Engineering,” by D. C. Jackson, Technology Review, 
November 1935, p. 50. 

“Le tricentenaire de L’Academie Francaise,” L’J/lustration, June 22, 
1935, p. 274. 


Hydraulics and Hydroelectric Plants 

‘Taming the Tennessee River,” by J. D. Lawrence, Du Pont Magazine, 
November 1935, p. 12. 

“Santa Claus Comes to Way Down East” (A description with photos and 
maps of the Federal Government Project to harness 200,000 H.P. 
by tidal power at Eastport, Maine), by Thomas Sugnie, American 
Magazine, December 1935, p. 24. 

“Small Water Power Plants Produce Cheap Electricity,” by H. P. Strand, 
Popular Science Monthly, September 1935, p. 68-9. 

‘Power in the Wilderness,’’ by W. Davenport, Collier’s, September 21, 
1935, p. 10-11. 


Industrial Machinery 


“An Improved Hydraulic Finishing Press for Rayon Fabrics,” Textile 
Recorder, October 1935, p. 60. (Also articles on improvements in tex- 
tile machinery during past year.) Illustrated p. 34-56. 

Light 

“Grinding the World’s Largest Mirror,” Popular Science Monthly, Decem- 
ber 1935, p. 29 (Diagram of apparatus used). 

‘“‘Aluminum-Coated Mirrors Boost Power of Giant Telescopes,” Popular 
Science Monthly, July, 1935, p. 17. 

“Lumiere et Radio a L’Exposition de Bruxelles,”’ L’//lustration, July 6, 
1935, Sup. p. 2. 

“Light Filters,’ American Photography, October 1935, p. 656. 

‘Home-made Light Meter Takes Guesswork out of Enlarging and Print- 
ing,” F. D. Ryder, Popular Science Monthly, November 1935, p. 707. 

“For Greater Safety at Sea: Light-ship No. 112” (Diagrams), Scientific 
American, July 1935, p. 8. 

Lightning 

“Debunking the Lightning,” Literary Digest, September 7, 1935, p. 16. 

“Lightning Bolts,” Science, (82) July 5, 1935, Sup. p. 10. 

“Multiple Lightning Strokes,” Science, (82) August 16, 1935, Sup. p. 6. 

“Three Myths about Lightning,” by C. F. Talman, Nature Magazine, 
July 1935, p. 13-14. 

Magnetism 


“Hysteretic Modulation” by Kalb and Bennett, Bell Laboratories Record, 
October 1935, p. 39-44. 


Materials 
“Plaskon, A New Plastic Material,’’ Machinery, November 1935, p. 169. 
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“Bakelite’s Anniversary,” by James A. Lee, Chemical and Metallurgical 
Engineering, October 1935, p. 540. 

“Dry-Polishing Specimens for Microscopic Examination” (Metals) by 
Kenneth H. Priestl, The Foundry, October, p. 30. 

““‘M. W. Flowsheet 22, Hard Porcelain Insulator Manufacture,’”’ Chart 
of process, Mechanical W orld, October 1935, p. 409. 

“Zwei Jahrtausende Deutscher Glasmacherkunst’’ (Aus der Ausstellung 
‘Deutsches Glas’ im Hessischen Landesmuseum zu Darmstadt), 
Illustrierte Zeitung, July 18, 1935, p. 106. 


Philosophy 
“Causality and Recent Physics,” by J. W. A. Hickson, Philosophical Re- 
view, November 1935, p. 543. 


Photography 

“Pictures from Invisible Light,’”’ by D. Black, Popular Mechanics, Octo- 
ber 1935, p. 183. 

“Watching Crystals Grow,” B. Stone, Scientific American, October 1935, 
p. 183. 


Photoelectricity 

“Light Sensitive Cells; Cuprous Oxide Photo-voltax Cells,” by J. H. Radu 
(Diagrams), Scientific American, October 1935, p. 198-9. 

“Photo-electric Properties of Pure and Gas-Contaminated Magnesium,”’ 
by Cashman and Huxford, Physical Review, November 1, 1935, p. 
734 (Also several articles on atomic structure and spectra). 

Radio 

“New Radio System Eliminates Static,’’ Popular Science Monthly, July 
1935, p. 16. 

“A Non-Directional Microphone,”’ by R. N. Marshall, Bell Laboratories 
Record, October 1935, p. 34-38. 

“Mechanical Analysis of Waves,”’ by Walter Koenig, Jr., Bell Laboratories, 
Record, May 1935, p. 258-263. 

“A Marine Radio Compass,” by W. L. Webb, Bell Laboratories Record, 
June 1935, p. 300-304. 

“A New Vacuum Tube for Ultra-High Frequencies,” by C. E. Fay, 
Bell Laboratories Record, August 1935, p. 379-382. 

“Recent Advances in Microphonic Research,’ by F. S. Goucher, Bell 
Laboratories Record, July 1935, p. 332. 

“Short-Wave Programs for Waldorf Guests,” by H. T. Budenbom, Bell 
Laboratories Record, July 1935, p. 343-349. 

“Night Owls of the Air Lines,’’ Popular Mechanics, October 1935, p. 
514-16. 

“How to Install a Good Receiving Antenna,” by F. L. Britlin (Diagrams), 
Popular Mechanics, August 1935, p. 264; September, p. 424; October 
1935, p. 584. 

“Conquest of Static; Ultra-High Frequency Radio Transmission,”’ 
Popular Mechanics, October 1935, p. 481. 

“Robot War Plane Flies Without a Pilot,” Popular Science Monthly, 
September 1935, p. 127. 

“Build this Receiver with New Metal Tubes,”’ by W. J. Bronsen, Popular 
Science Monthly, October 1935, p. 52-3. 

“Portable Radio Apparatus at Harvard University,’’ by H. R. Minus, 
Science Monthly, October 1935, p. 377. 

“Short Wave Radio Experiments at the Blue Hills Observatory of Har- 
vard College” by A. E. Bent, Science Monthly, September 1935, p. 
286-8. 
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“Makers Conduct War Between Glass and Metal,’’ News Weekly, Sep- 
tember 1935, p. 25. 

Sound 

“Helmolz-Koenig Controversy” by R. R. Ramsey, Science, June 7, 1935, 
p. 561-2. 

“Hotter than the Sun; Measuring Speed of Sound in Hot Gases,”’ Literary 
Digest, August 10, 1935, p. 23. 

“Recent Developments in the Study of Sound,” Science (82) September 
20, 1935, Sup. p. 8. 

“Abatement of Noise,’’ Science (81) June 28, 1935, Sup. p. 6. 

“Acoustical Test Chambers with Cloth Walls,’ by E. H. Bedell, Bell 
Laboratories Record, November 1935, p. 79. 


Standards and Measurements 

“On the Establishment of Fundamental and Derived Units with Special 
Reference to Electrical Units,” Part I by Raymond T. Birge, The 
American Physics Teacher, September 1935, p. 102. 


Teaching Physics 

“New Ways of Conducting Experiments in Teaching Physics’’ by Dr. 
Hermann Lorenz, Institute of Physics, University of Bonn. Illustrated. 
Engineering Progress, October, 1935, p. 241-246. 


Telephone 

“Dryness in Telephone Cables,” by A. G. Hall, Bell Laboratories Record, 
June 1935, p. 312-317. 

“A Bone-Conduction Receiver for the Audiphone,” by R. C. Miner, Bell 
Laboratories Record, August 1935, p. 364-368. 

“Werden und Wachsen des Deutschen Fernspruchwesens,’’ von Ober- 
postinspektor Schramm, Berlin, J/lustrierte Zeitung, June 13, 1935 
p. 787. 

Television 

“Present State of Television,”’ by T. Coulsen, American Mercury, August 
1935, p. 480-2. 

“Television for Millions,” Popular Mechanics, September 1935, p. 321-3. 

“Television Takes a Step Nearer Reality; American Telephone and Tele- 
graph Co’s Coaxial Cable,’’ News Week, August 3, 1935, p. 24. 

“*Ten years to Go, Says R. C. A; One, Insists Inventor,” News Week, August 
10, 1935, p. 24. 

Trans portation 

‘“‘Le Centenaire du Rail a Bruxelles. Une Histoire des Chemins de fer,”’ 
by Edgar de Geoffrey, L’Jilustration, May 25, 1935, p. 3. 

“‘Le Paquebot ‘Normandie’,’”’ by Raymond Lestomat, L’Jilustration, June 
1, 1935, p. 185-216. Various related articles in same number. 

“Der 100 Geburtstag der ersten deutschen Dampfbahn 1835-1935,” 
Illustratierte Zeitung, June 27, 1935. 

Almost entire number made up of excellent articles on the history and 
present status of railways in Germany. Profusely illustrated. 


REPORT OF COMMITTEE ON CURRENT EVENTS 


Mr. Winturop S. Drury, Middlesex School, 
Concord, Massachusetts, Chairman 
New Magnet Metal 
General Electric is showing a new iron alloy, ‘“‘Alnico” from its compo- 
nents Al, Ni, and Co which can be permanently magnetized to lift 60 times 


’ 
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its own weight. Because of its strength, it is expected to displace small 
electromagnets in radio and telephone use, thus lowering costs and sim- 
plifying construction. Alnico magnets may be obtained from the Simonds 
Steel Co., Lockport, N. Y. 


60-Ton Pull 

A huge electromagnet, said to have a force of attraction between its 
poles of 60 tons, has been constructed for the experimental laboratories of 
the University of Uppsala, Sweden, by the Swedish General Electric Com- 
pany. Second in size and weight only to the magnet belonging to the 
French Academic des Sciences, this new magnet is reported to have an 
attractive force somewhat greater than the French magnet, though its 
weight is about 60% less. 

High gap flux density is obtained by use of a conical core having an 
apex angle of nearly 900, and a base area 3.7 times that of the pole pieces. 
This reduction in area of the core where the pole piece is attached increases 
the flux density about 23%. 


Biggest Sodium Vapor Installation 

The largest single installation of sodium vapor lamps was put in service 
by General Electric in October near Lynn, Mass., at the General Ed- 
wards Memorial Bridge. It comprises 54—-10,000-lumen sodium units, 24 
being on the bridge itself, and 30 on the Lynn approach. The units on the 
bridge are mounted on special steel poles that bring the luminaires ap- 
proximately 20 feet high to light center. The units are spaced 100 feet 
apart on both sides of the bridge. The 30 units on the Lynn approach are 
mounted approximately at 25 feet to light center, using a spacing of 225 
feet in a staggered arrangement. 

It is reported that sodium lights will be used on the new San Francisco- 
Oakland Bay Bridge. A total of 922 lamps is planned, with a rating of 
8,000,000 lumens in all. 


Mercury Vapor Lamps 

On Concord Avenue in Belmont, Mass., is an interesting installation of 
high-intensity mercury lamps. There are 52 of the combination mercury 
and incandescent luminaires recently placed in service. The mercury lamps 
generate 16,000 lumens apiece at 400 watts, about twice the efficiency of 
large incandescent lamps. 

The 200-watt incandescent lamp mounted with each mercury unit 
serves to lessen color distortion, and also serves to provide some light in 
case the mercury lamp is inoperative for any reason such as an interrup- 
tion in the power supply. In such cases the mercury lamp requires about 
10 or 15 minutes to cool off enough to restart. 

An interesting feature of the Belmont installation is the turning out of 
the mercury lamp at midnight, leaving the 200-watt lamp only for the 
rest of the night when there is little or no traffic. This prolongs the life of 
the mercury lamp and makes the energy cost to the city quite small. 


Boulder Dam Turbines 

Allis-Chalmers has started shipment of parts of the four turbines which 
it is constructing for the Boulder Dam project. These huge machines will 
run under a 492.5 foot head, delivering 115,000 H.P. each at 180 rpm. 

The world’s largest transformers will deliver current at 287 kilo-volts 
for transmission over the 225-mile power lines to Los Angeles. 


Most Powerful Generator 
The most powerful single-shaft turbo-generator was installed this sum- 
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mer by the Philadelphia Electric Company. Built by Westinghouse, the 
new dynamo delivers 165,000 kilowatts at 1800 rpm, turning with a rim 
speed of 28,200 feet per minute. This is the highest peripheral speed of any 
generator yet built by this company. 


New Optical Glass 

Production of a new glass made of large single crystals of lithium fluoride 
has been described by Professor Donald C. Stockbarger of M.I.T. By care- 
fully controlling the heat of the melted material, and the chilling of the 
crystal as it formed, the Boston scientists have produced excellent clear 
glass. The crystals transmit light over a wider wavelength than any other 
known optical material, passing ultraviolet light unchanged. It is ex- 
pected that they will greatly extend the horizon of atomic research. 


Cosmic Ray Meter at M.I.T. 

One of the seven specially constructed instruments for use in a world- 
wide investigation of cosmic rays was put into operation in November at 
the Massachusetts Institute of Technology. All seven of the meters were 
constructed at the University of Chicago under the supervision of Dr. 
Arthur Compton, assisted by Dr. A. W. Simon, also of Chicago, and Prof. 
Ralph D. Bennett, who is in charge of this research at M.I.T. 

The purpose of the meters is to measure the variation from normal in 
cosmic ray intensity and thus to discover, if possible, the source of the rays 
by comparing these variations with such manifestations as the rotation of 
our galaxy in space, the occurrence of spots on the sun, terrestrial and solar 
magnetic storms, and sidereal time. 

A continuous photographic record is kept of the effect of the rays on a 
14-inch steel sphere containing very pure argon at a pressure of 750 pounds 
per square inch. To avoid interference from other forms of radiation, the 
small bomb is buried in the center of a larger steel sphere and surrounded 
by 2,500 pounds of ordinary lead shot. 

After tests at Technology this winter the meter is to be taken to Mt. 
Evans in Colorado, where at an elevation of 14,265 feet it will begin 
operation in a new series of experiments. The Boston meter is the second 
of the seven to go into active use, one meter being already in service at 
the Carnegie Institution’s field station at Cheltenham, Maryland. 


Second Largest Telescope 

June saw the world’s second largest telescope put in service. It is the 
Dunlap 74-inch reflector of the University of Toronto, which is exceeded 
only by the Mt. Wilson 100-inch glass. Canada also has the third largest, 
a 72-inch reflector at the Dominion Astro-Physical Observatory at Vic- 
toria, B.C., followed by the Perkins instrument at Delaware, Ohio: 69 
inches.* 

The new Dunlap 74-inch mirror was cast by the Corning Glass Works 
of Corning, N.Y. After cooling for three months, the 5000-pound slab of 
Pyrex glass, a foot thick, was shipped to Newcastle-on-Tyne, where the 
grinding and polishing took a year and a half more. 

The mirror, now mounted in a 28-foot tube, will be used mainly for spec- 
trographic purposes, including the radial velocities and physical constants 
of stars fainter than the sixth magnitude. It will be reserved for public use 
on Saturday nights. 


* Other large reflectors: Harvard 61 in. 
Argentine National (Cordoba) 60 
Harvard (South Africa) 60 
Berlin-Babelsberg 484 


Melbourne 48 
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200-inch Mirror Cool 

Successful finish of the world’s largest piece of glass, the 200-inch mirror 
for the California Institute of Technology at Pasadena, was announced 
on Nov. 26 by the Corning Glass Works. Poured last year on Dec. 2, the 
huge “‘eye”’ has been cooling ever since in a great annealing oven, dropping 
about 2 degrees a day from the starting temperature of 1,200°F. until 
Aug. 21, and since then more rapidly. 

Crawling on their hands and knees, two scientists of the glass works 
entered the oven during November. They crawled over the surface of the 
then barely warm mirror, and found an apparently perfect piece of glass 
throughout. No major faults could be found, and polarized light from hand 
flashlights indicated that the glass was free from internal strains. 

The mirror is now ready to be taken from the oven at an official ‘‘party”’ 
and packed for shipment to California. Before shipment, the mirror must 
be cleaned, including the ‘“‘core’’ or 40-inch hole in the center. It will be 
crated much like a watch. 

Five years is a conservative estimate of the time needed to grind and 
polish the big glass and set it up in the observatory yet to be built on 
Palomar Mountain, about 75 miles south of Los Angeles. 


Record Suns pots 

The biggest group of sun-spots in five years has been visible since 
November 26. The Greenwich Observatory reported on December 4 a 
total area of 2,000,000 square miles, with a maximum spread of some 
140,000 miles. This large group was still visible near the limb on Decem- 
ber 7, and if still in existence will reappear early in January. 


Low Barometer 

Students of meteorology will be interested in the large Washington 
weather maps, Form C, for the period from October 31 to November 8. 
The freak hurricane which started off the Virginia coast and headed south, 
only to turn abruptly across Florida and then again north, to stay almost 
stationary until it blew itself out in the Gulf, makes an unusual study, 
especially when compared with the newspaper reports and warnings for 
that time. A low barometer which reached 29.0 inches and a very steep 
pressure gradient explain the accompanying gales. 


Tempered Glass 

“Tempered glass,” a product of the Libby-Owens-Ford Glass Com- 
pany, has attracted wide attention this fall because of its unusual proper- 
ties. It is flexible and tough, being about five times as strong as plate 
glass; it can be bent much beyond the breaking point of ordinary glass, 
and twisted 20° out of its plane; it has a low expansion coefficient; and 
when shattered, it crumbles rather than splinters. For example, a slab of 
it is unharmed when a 2-pound steel ball and an 11-pound bag of steel 
shot drop on it from 6 feet; and a pane of it resting on a cake of ice with- 
stands having molten lead poured on top. 

The name is well-chosen, as the process ior making it consists of a care- 
fully controlled heating and chilling treatment very similar to that used 
for metals. Ordinary plate glass is heated to a plastic state in an electric 
furnace, and then is abruptly cooled by air blasts. The outer layers, con- 
tracting rapidly, form a stretched elastic skin, and the inside is in a state 
of strain caused by the compression of this outer skin. 

This new material originated in Europe, and the special furnaces are 
used under license. The glass must be cut to shape before the tempering 
process, because cutting tools crumble the finished product once the sur- 


face is deeply enough penetrated. 
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Infra-Red Ship-Finder 

Utilizing infra-red radiation, a ship-finder consisting presumably of a 
thermocouple at the focus of a large parabolic reflector gave a striking 
demonstration of its possibilities in August in tests held by the U.S. Army 
Signal Corps. The reflector was mounted in line with a searchlight, and 
the target was a Coast Guard cutter which dodged about without lights a 
few miles off the New Jersey coast. Time after time the finder was trained 
in complete darkness, and when the searchlight was switched on the boat 
was picked up squarely by the beam. 

Although the operating details of the device are a military secret, it is 
supposed that it depends on concentrating infra-red radiation from some 
strong radiating source such as a metal ship. Doubtless such a spotter 
could be attached as effectively to a gun as to a searchlight, and could 
function in fog or in darkness. 


Stratosphere Record Accepted 

The National Aeronautics Association has certified the mark of 72,395 
feet above sea level attained by Capts. Stevens and Anderson on Armistic 
Day. Complete details of the flight have not yet been published, but 
Dr. W. F. G. Swain of the Franklin Institute, Philadelphia, a specialist in 
cosmic rays, says that the cosmic ray observations made from the 
ground to the record height were an ‘‘outstanding success.” 


Permanent Science Advisory Board Urged 

Establishment of a permanent science advisory board, and the develop- 
ment of a program for a more effective use of the nation’s scientific serv- 
ices were recommended to President Roosevelt on December 1 by the 
Science Advisory Board through its chairman, Dr. Karl T. Compton, presi- 
dent of M.I.T. 

The specific recommendation for a permanent agency calls for a small 
group of the country’s outstanding scientists, who would serve without 
compensation under the sponsorship of the National Academy of Sciences. 
Created by President Roosevelt in 1933, the present Advisory Board 
ended its labors with the expiration of an extended appointment on 
December 1. 

The board strongly urges grants-in-aid of research projects which hold 
definite promise of importance industrially, medically, or otherwise in the 
public interest. The board recommends a $3,500,000 appropriation for 
scientific research by non-governmental institutions during the next two 
years, with an annual appropriation of $100,000 for the support of the 
Science Advisory Board. 





THE HAMMOND ORGAN 


By Mr. CHARLES B. HARRINGTON 
Newton High School 


The new Hammond organ presents to us who are interested in Physics 
fully as many features deserving of our attention and appreciation as it 
does to the musician. It offers a wealth of teaching material in mechanics, 
magnetism, electricity as well as in that branch of Physics which, unfor- 
tunately, is too much neglected today—the subject of sound. The organ is 
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a splendid example of ingenious applications of well known physical 
principles and of superlative craftsmanship. It is constructed to last a life 
time. 

Considered from the musical standpoint it brings to thousands of groups 
and of individuals of limited financial means an instrument which for 
many purposes may be satisfactorily substituted for a pipe organ at a 
small fraction of the cost. It occupies very little space, requires no installa- 
tion construction, may be placed wherever desired, the only requirement 
being a nearby A. C. outlet. 

I have been assured that it was never Mr. Hammond’s intention that 
this organ should replace the pipe organ. He has brought forth a brand 
new musical instrument, unique in certain respects. Because of its many 
organ qualities it seemed best to call it an “organ.” 

As we shall show in our demonstration it has many characteristics of 
the organ. It can produce certain musical effects which a pipe organ can- 
not. There are, however, certain organ qualities which it does not possess, 


To Amplifier 


-}--4----—-> 








We should, in fairness, bear these facts in mind when judging it. 

The tones of this organ are produced by small alternating currents 
(probably about one millionth of an ampere) generated in the console 
which, after a preliminary amplification in the console, pass thru a cable 
to the power unit or amplifier. By the use of additional amplifying units 
the volume may be increased to any desired volume. Four amplifiers have 
been used in some installations in larger auditoriums. We have been told 
that eighty amplifiers were used last year in San Diego in an outdoor con- 
cert and that the music ceuld be heard several miles away. 

A small synchronous motor drives a main shaft which extends through 
the console. Geared to this shaft are numerous small shafts on which are 
mounted 91 soft iron wheels, usually two to a shaft. These “‘tone’’ wheels, 
which are about the size of a silver dollar have a scalloped periphery, the 
number of high spots or prominences ranging from 2 to 128. 

As shown in the illustration a small adjustable permanent magnet, M, 
carrying a small coil of fine wire, C, is mounted close to the rim of each 
tone wheel. As the wheel revolves the air gap between the wheel and the 
end of the magnet decreases, then increases, with the passing of each high 
spot, thus producing the variations of magnetic flux which induce an alter- 
nating current in the coil. 
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By using proper gear ratios frequencies corresponding to the notes of 
the scale are produced. The synchronous motor insures constant pitch, 
therefore the organ is never out of tune. The pitch is A = 440. By means of 
the collar, A, the position of each magnet may be so adjusted as to give 
a scale of uniform tone strength. Special filtering devices are placed in the 
circuit to improve and purify the tones. 

We now come to the most fascinating feature of the organ, the feature 
which makes it unique as a musical instrument. 

By means of ‘‘draw bars’ (of which there are 4 sets) placed directly 
above the upper manual it is possible to combine in eight different degrees 
of loudness or prominence, varying from zero to a maximum, nine har- 
monics in any desired mixture. This makes possible over 250 million varia- 
tions of tone quality. The characteristic tone qualities of most of the well 
known instruments and organ stops and combinations may be reproduced 
at will. 

The harmonics provided are, in order, the sub fundamental, the 3rd 
sub harmonic, the fundamental, the 2nd, 3rd, 4th, 5th, 6th, and 8th har- 
monics. The 7th harmonic has been omitted. The absence of this harmonic 
is probably the chief reason why the tonal qualities of certain instruments 
cannot be produced with absolute accuracy. These tones may, however, 
be approximated so closely that the average musician is not greatly dis- 
turbed or dissatisfied. 

In addition to the 4 sets of draw bars which we have mentioned the 
organ has at the lower end of each manual nine pre-set keys, distinguish- 
able from the playing keys by reversed coloring. These correspond to com- 
bination pistons of the pipe organ and include various diapasons, oboe, 
French horn, strings, flute-string mixtures, forte, great organ and other 
much-used tonal effects. 

By a simple process any of these tones may be quickly and easily altered 
to suit the taste of the performer or to meet the acoustic conditions of 
the installation. You will notice here at the back of the organ that the wires 
connecting each of the nine constituents (each wire having a different 
color) are connected in various combinations by binding screws to eight 
contact points, arranged in vertical rows. These eight vertical positions 
correspond to the eight degrees of strength marked on the draw bars. 
These connections may be altered at will for any desired mixture. Resist- 
ance units in each circuit are used to give the eight variations of tone 
strength. 

Pedal tones corresponding to 16 foot and 8 foot pedal stops are made 
available by two draw bars which are also adjustable in eight positions or 
tone strengths and may be mixed in any desired combination. 

The swell or expression pedal which also regulated tone volume by means 
of resistances operates equally on both manuals and on the pedals. The 
dynamic range which it gives is more than three times that of the average 
pipe organ. Technically speaking, the power ratio of the swell pedal, fully 
open to fully closed, is 50 decibels. In pipe organs this ratio varies from 12 








EASTERN ASSOCIATION OF PHYSICS TEACHERS — 319 


to 15 decibels. To illustrate, a chord played with a ‘“‘full organ’? combina- 
tion is so extremely soft with pedal closed that it is barely audible. This 
feature is a point of great superiority to the pipe organ. 

Another striking feature of the organ which should be mentioned is its 
rapid action. There is none of the lag which is found in the pipe organ due 
to the time required to set up the mechanical vibrations of the pipes. Here 
the action is truly “lightning fast.” It is impossible to play too rapidly to 
produce full tone volumes on each note. Staccato effects, impossible on a 
pipe organ, may, therefore, be produced. 

Let us consider briefly the following list of harmonic combinations which 
I have selected more or less at random. 


Daas 36 #7. &.9 
Flute, concert 0 0 63 00 0 0 0 
French horn 008 7690 0 0 0 
Harp ee ti se eee 8 
Xylophone 0008 00 0 8 0 
Oboe SOG 2S £3 2 2.e 
Trumpet oe 24.8 2 ees 
Cello 00264 5 40 0 
Forte Great 2, 7 2 3.2.8 23 2 
Open Diapason 0 0 6 6 3 3 2 0 0 


The figures in column 1 show the setting of the draw bar controlling the 
sub fundamental; column 2, the sub third; column 3, the fundamental; 
columns 4, 5, 6, 7, 8 and 9, respectively, the 2nd, 3rd, 4th, Sth, 6th and 
8th harmonics. Note that columns 1, 3, 4, 6, and 9 constitute 4 octaves. 
Numbers 2, 5, 7, and 8 give us the “‘fifths” and “thirds.” 

In these settings *‘0’’ means silence or complete absence of that har- 
monic, ‘*8’’ signifying maximum strength. We observe that as we go from 
the sweet tones of the flute to the French horn, strings, reeds and brasses 
we are bringing in with greater prominence higher and higher overtones. 

Before demonstrating a few of these tone mixtures may I briefly state 
a few additional facts which may be of interest. 

The cost of operating this organ is approximately one cent per hour. The 
only upkeep cost should be the occasional replacement of amplifier tubes. 

The organ is portable and may be quickly moved from room to room 
or from building to building. The console weighs about 275 pounds. It is 
unaffected by humidity or changes of temperature. Non corrosive contacts 
are used. Parts are welded, not soldered. These features make the organ 
admirably adapted for use on ship, near salt water or in tropical climates. 

The cost of the organ equipped with one large 40 watt amplifier deliv- 
ered and installed in this locality is $1345.00. This includes a three year 
guarantee and servicing. Additional amplifiers cost $225. each. 





Mr. Harrington presented Mr. J. Leslie Cahill who played a variety of 
selections demonstrating many of the musical possibilities of the organ. 











320 SCHOOL SCIENCE AND MATHEMATICS 


PROGRESSING WITH ELECTRICITY 


FREDERICK W. BLIss AND A. J. Moore 
General Electric Company, Boston 


Mr. Moore gave a preliminary survey of the fundamentals of the vari- 
ous types of tubes used for industrial purposes including the various types 
of photo tubes available and the reason why certain types are used, the 
pliotron or amplifier tube and the thyratron or mercury filled tube. 

He described the outstanding industrial applications of these tubes, 
namely the application of photo electric thyratron control to the paper 
and packaging industry. The thyratron tube as a power tube controlled 
by the phase-shift system for d.c. motor control. The thyratron tube as 
used for resistance welding where tremendous amounts of power must be 
interrupted at the rate of several times per second. 

Mr. Bliss presented a series of very interesting demonstrations. They 
should be seen to be appreciated. 

Beginning with a mention of the early ideas of static electricity, Mr. 
Bliss followed quickly through the development of dynamic current 
generators and the work of Volta, Ampere, and Faraday to the large 
steam-turbine generators, water-wheel generators and mercury vapor 
turbines of today. 

After discussing the reason for the present cheapness of electric power, 
he indicated some of the more novel applications of electric power and 
electric control in industry, in commerce, and in the home. 

There followed graphic demonstrations with apparatus of modern photo- 
electric control, of Edison’s first lamp and of other incandescent lamps 
which developed from that; the development of radio tubes from the 
Edison effect and of pliotron tubes and of thyratron tubes. 

Experiments showed how the photo-electric tube is used in industry; 
how the sorting of small objects like beans is done; how candle power is 
varied with varying intensity of light thrown on a photo-electric tube; 
how a 1,000 watt lamp is lighted by means of a match. A glass tube repre- 
sented the Holland Tunnel and smoke passing through it operates a ven- 
tilating system. Theatrical color lighting of the modern type was demon- 
strated with a model thyratron key-board control which produces all the 
hues of the rainbow in varying intensities at the touch of the fingers. 





SEPTIC SORE THROAT TRACED TO RAW MILK 
FROM INFECTED COWS 


Many cases of septic sore throat are directly attributable to drinking 
raw milk from infected cows, C. S. Bryan of the Michigan State College 
told the members of the Society of Bacteriologists and Pathologists and 
Allied Workers of Michigan, Indiana, and Ohio at their meeting at Detroit. 

Investigation shows that as high as four-fifths of herds tested which 
supplied one large city with milk were infected. In some herds only one 
cow had streptococcic mastitis, but as high as 26 per cent were involved. 
These infected cattle constitute a grave menace to public health because 
of the contagiousness of the infection. 

From the standpoint of the farmer these cattle are also of little value, 
the speaker pointed out, for such infected cattle produce 22 per cent less 
milk and their butter fat production is reduced 24 per cent. 








PROBLEM DEPARTMENT 


Conpuctep By G. H. JAMISON 
State Teachers Coilege, Kirksville, Mo. 


This department aims to provide problems of varying degrees of difficulty 
which will interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and to solve problems here pro- 
posed. Drawings to illustrate the problems should be well done in India ink. 
Problems and solutions will be credited to their authors. Each solution, or pro- 
posed problem, sent to the Editor should have the author’s name intro- 
ducing the problem or solution as on the following pages. 

The Editor of the department desires to serve its readers by making it 
interesting and helpful to them. Address suggestions and problems to G. H. 
Jamison, State Teachers College, Kirksville, Missouri. 





SOLUTIONS AND PROBLEMS 


Note. Persons sending in solutions and submitting problems for 
solutions should observe the following instructions 

1. Drawings in Indian ink should be on a separate page from the 
solution. 

2. Give the solution to the problem which you propose if you have 
one and also the source and any known references to it. 

3. In general when several solutions are correct, the one submitted 
in the best form will be used. 





LATE SOLUTIONS 
1414. Chas. C. D’ Amico, Albion, N.Y. 


1418. Proposed by Cecil B. Read, Wichita. 

If x«°+y'+2'=(x+y+z)', prove that for any positive integer, & 
grktl y2ktl 4 gektl == (x+y +2)2**1, 

Solution by Norman Anning, University of Michigan 

lf 84+ y4+2=(x4+y4+ 28 = 254+ y+ 24 3(y4+2)(s+2)(x+ 7), then 
y+z=0, orz+x =0, orx+y=0. ; 

Suppose y+z =0. Then y = —z, and y*X+1 = —2°K+1, & being any positive 
integer. Moreover x =(x+y+2) and x°X+1=(x+y+z)**4, From this and 
y*X+1 422K +1 —() the required result followed by addition. 

Similar reasoning would lead to the same result in either of the other 
two cases. 

Other solutions were offered by Maxwell Reade, Brooklyn, Howard 
D. Groosman, New York, A. J. Patterson, Wheeling, W. Va., and the 
proposer. 

1419. 

Readers are referred to the solutions of 1402 in the December 1935 
number. 

1420. Proposed by Dewey C. Duncan, Compton, Cal. 

ii « and £8 are positive integers and 6 >2, then 2*+1 is never divisible 
by 2° —1. 

Solution by the proposer. 

Express 2*+1 and 28—1 dyadically; i.e., to the base 2. (In such a sys- 
tem the integers are expressed by the characters 1 and 0 only; e.g., 1 =1, 
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2=10, 3=11, 4=100, 5=101, 6=110, 7=111, etc.) Then 2°41 
= 10000 - - - 0001 (a form consisting of an initial and final 1, the inter- 
mediate places all being 0’s); 2?—1=1111-.-- 11 (a form consisting of 
1’s only and, by hypothesis, more than two 1’s). 
Now attempt the division: 
1111 - - - 11 )100000 - - - 0000 - - - 0001( 
fn ssh 


1000 - - - 0001 
One easily observes that the division will be exact if, and only if, the 
final remainder consists only of as many 1’s as the divisor, which by 
hypothesis has more than two 1’s. But the successive remainders consist 
of only two 1’s, and possible intervening 0’s. Therefore the division is 
never exact. 


Epirors Note: The proposer refers to the solution of this problem in 
the November 1933 issue of the American Mathematical Monthly. This 
solution is here offered due to the clever way of handling the problem. 

Other solutions were offered by W. E. Buker, A. J. Patterson, Chas. C - 
D’Amico, and Maxwell Reade. 


1421. Proposed by Hyman Zalosh, New York. 
Without using analytics, show how to construct triangle ABC, given 
side a, the median to side a, and the bisector of angle A (m,, t,, a). 


Solution by the proposer. 

Triangle ABC can be constructed if the smaller triangle with m, /, and 
x, as sides is constructible. We shall show that x (and therefore, the tri- 
angle containing x) is constructible. 

To reduce the clumsiness of the following formulas, we will substitute, 
wherever possible, a single letter for a group of letters representing a con- 
structible line. 

From plane geometry theorems we have: 

a 


— 





b6 2+x 
c¢ a-—xz 
2 


a a P ; se 
2. be =P+(5 -*)(5+) where / =1/,,. 
3. 2b%+2c? =a*+4m?, where m =m, 
2 = a 
4. By composition, from 1, (+c)? =f | From 2, bc =+ 7 —%, 
a? 
(let 2-+—— =d?*). 
4 
5. Then, 2bc = 2d? —2x*. From 3, 2b? +2c? = 4e? where s?+4m? = 4e’. 
6. .*. b? +c? =2e?. 
7. From 5 and 6, (6 +c)? =2e?+2d? —2x* =2(f? —x*) where e? +d? =/?. 
(a —2x)*(f? — x?) 


2a? 
(a +2x)*(f?—x?) 


2a? 





8. From 4 and 7, c= 





9. By a similar process, b? = 





— 
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(f° —2°)[(a + 2x)? + (a —2)}} 

10. From 8, 9 and 6, = 2e¢?, which reduces to 
2a? 

11. 4x4 —(4f? —a*)x*+a?(2e? —f?) =0, which, when expressed in the ele- 
ments given, reduces to: 
12. 4x? — (a? +4m? +4) x? +a7(m? —f) =0. 
Hence, the problem reduces to the solution of a quadratic equation in x. 
These roots can be determined geometrically, giving two values for x*. 
The positive square root of x* can be found, which yields the third side of 
the triangle necessary for solving the original problem. 





A 











B 


1422. Proposed by A. R. Haynes, Tacoma, Washington. 
If A+B+C =360°, prove: cos? A +cos? B+cos* C=1+2 cos A cos B 
cos C, 
Solution by Hazel Fliess, Chilton Forge, Virginia 
Cos? A +cos? B +cos *C =cos? A +cos? B +cos* (360 —[A +B]}) 
=cos* A +cos* B+cos*? (A +B) 
=cos*? A +cos? B+(cos A cos B—sin A sin B)?* 
=cos*? A +cos ? B+cos* A cos? B—2 cos A cos B 
sin A sin B +sin? A sin? B 
=cos? A +cos? B+cos? A cos? B—2 cos A 
cos B sin A sin B +(1 —cos* A)(1 —cos? B) 
=cos? A +cos? B+cos? A cos? B—2 cos A 
cos B sin A sin B+1—cos? A —cos? B+cos? A 
cos? B 
=1+2 cos? A cos? B—2 cos A cos B sin A sinB 
=1+2 cos A cos B (cos A cos B—sin A sin B) 
=1+2 cos A cos B cos (A +B) 
=1+2 cos A cos B cos C. 


Solutions were also offered by Chas. W. Trigg, Cumnock College, Los 
Angeles, J. Nieuwdorp, Calvin College, Grand Rapids, Mich., John N. 
Meighan, Harpers Ferry, Chas. C. D’Amico, Albion, N. Y., W. E. Buker, 
Leetsdale, Pa., John Freilich, Brooklyn, N. Y., M. W. Keller, Troy, Ohio, 
Sam Edelstein, Spokane, Wash., Norman Anning, University of Michigan, 
Cecil B. Reade, A. MacNeish, Chicago, Hyman Zalosh, N. Y. C., A. J. 
Patterson, Wheeling, W. Va., James C. Lawrence, Akron, Ohio, and the 
proposer. 


Eprror’s Note: It is interesting to observe that when A, B and C are 
angles of a triangle, the above formula holds except that the plus sign in 
right member is replaced by a minus sign. 
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1423. Proposed by Charles W. Trigg, Cumnock College, Los Angeles. 

In a variable triangle with a fixed base, the sum of the tangents of the 
base angles is constant, equal to K. Determine the locus of the vertex of 
the triangle and discuss the locus for various values of K. 

Solution by W. E. Buker, Leetsdale, Pa. 
Let the fixed base be equal to 2c, {the base be on the X-axis, with 











the origin at its mid-point. Then, tan A = ,tanB= . There- 
(c+2x) (c —x) 
y ¥ 
fore, =K, and Kx*?+2cy =Kc’*, the equation of the locus 
(c +x) a —2) 


of C. 

This equation represents a parabola, vertex at (0, Kc/2), focus at 
(0, c/4K). An increase in the value of K causes the parabola to be elon- 
gated, as is evident from the values of the vertex and focus. If K is negative, 
the parabola is reflected on the X-axis. The parabola passes through the 
ends of the base. 

Solutions were also offered by Martin Bowman, Philadelphia, Pa., John 
N. Meighan, Harpers Ferry, W. Va., Chas. C. D’ Amico, Albion, } N.Y = 
Maxwell Reade, Brooklyn, NY. , and ‘the proposer. 





HIGH SCHOOL HONOR ROLL 


The editor will be very happy to make special mention of high school 
classes, clubs, or individualstudents who offer solutions to problems sub- 
mitted in this department. Teachers are urged to report to the Editor such 
solutions. 

For this issue the Honor Roll appears below: 


1418. Mathematics Club, South Philadelphia H. S. for Boys. 


1406. Manford Largent, Steven Jarratt, Billy Kerns, Fred Lefton, Wayn 
Ottham, and Allyn Freed—all from Attica (Indiana) H. S. 


1422. Sam Edelstein, Lewis and Clark H. S., Spokane. 


Eprror’s Nore: During the past few weeks a number of letters were re- 
ceived from high school teachers telling how their pupils enjoyed this sec- 
tion. 

An appeal was made for a few more problems on the high school level. 
Also other problems are needed. 

Please, Readers, send some good problems for solution, 





PROBLEMS FOR SOLUTION 


1436. Proposed by Cecil B. Read, Wichita, Kan. 
If x+y+z=xyz, prove 
2x 2y 22 2x 2y 22 
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i-2 i1-f I-8 Ii—-s* I1-y' 1-8 


1437. Proposed by Alvin Meyrowitz, Ithaca, N. Y. 

A quadrilateral ABCD is given with similar triangles A BG, BCH, CDF 
and DAE. The triangles ABG and CDF are external to the quadrilateral 
while the other two are internal. The four angles of the triangles at A and 
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C are equal, and also the angles at B and D are equal. Prove that GEFH 
is a parallelogram. 


1438. Proposed by Rabbi Carl Manello, Youngstown, Ohio. 

An army twenty-five miles long marches forward. A messenger in the 
rear of the army starts out with a communication to the head of the army. 
He delivers the message, and starts back to the rear. By the time he re- 
turns, the rear of the army has reached the spot where the head was when 
he started out. How many miles did the messenger walk? 


1439. Proposed by Norman Anning, University of Michigan. 


Show that, if integers a and b be given, integers x, y and z can be found 
so thatx+y=a?+and yz+sx+xy =27. 


1440. Proposed by Dewey C. Duncan, Compton, Calif. 

A straight bar of iron 800 feet long expands 8 inches. If the two ends are 
immovable and the resulting form isa circular arc how far does its mid- 
point move? 


1441. Proposed by Joseph L. Stearn, Washington, D.C. 

Construct a triangle given the difference of the base angles, the differ- 
ence of the two sides issued from the base and the difference of the seg- 
ments formed on the base by the altitude on the base. 


SCIENCE QUESTIONS 


March, 1936 


Conducted by Franklin T. Jones, 10109 Wilbur Avenue, 
Cleveland, Ohio. 


Readers of SCHOOL SCIENCE AND MATHEMATICS are asked to contribute: 
Questions, Answers, Comments, Suggestions—W hatever is new or interesting 
in the teaching of Science. 

Your classes and yourself are invited to join the GORA (Guild Question 
Raisers and Answerers). More than 125 others have already been admitted 
to membership by answering a question or proposing one that is published. 





EXAMINATIONS AND TESTS 


What test paper did you use at the close of the semester just finished? 
Please send a copy to! Jones, Editor Science Questions, 10109 Wilbur 
Avenue, Cleveland, Ohio. 


Serd it in. Join the GQRA 





TWICE AS COLD AS ZERO 


683. Proposed by Kazimeria Koczot (GQRA, No. 51) in behalf of Physics 
Class at Riverside High School (GQRA, No. 50), December, 1934. (Until 
Brother Felix John (GQRA, No. 17), Catholic High School, Pittsburgh, Pa. 
quoted his local weatherman, this answer had been lost sight of.) 


Answer from Louis Stone (GQRA, No. 57), Emmet Purdon (GORA. No. 
No. 58), Mabel Reade (GQRA, No. 59) and Maxwell Reade (GQRA, No. 
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48) Brooklyn, N. Y., dated Feb. 12, 1935, (Apologies for holding answer, I 
thought it had been published in June, 1935. Ep.) 


We speak of something being twice as cold as some other object if the 
latter is twice as HOT as the former; or what amounts to the same thing— 
if the former is ha/f as hot as the latter. Correct? 

a) 0°C. What is the ‘‘temperature”’ of an object that is twice as cold 
as 0°C.? 

Zero degrees C is the same as 32 degrees F. 

If the object is twice as cold as 32°F., it is one-half as hot as 32°F., or 
16°F. 

But 16°F. = —80/9°C. QED. 

b) O°F. In the same manner, an object twice as cold as 0°F., is one-half 
as hot as 0°F., or one-half of —160/9°C., or —80/9°C. =16°F. QED. 

Oddly enough the two answers are the same. I wish you would ask 
your readers why they are the same. It’s a fairly good problem. 

Similarly for three times as cold as zero, 

a) O°F. is 16/3°F. 

b) 0°C. is —80/27°C. 

My reasoning follows from this example—50°F. is twice as HOT as 
25°F.; inversely, we have 25°F. is twice as cold as 50°F.; since hot and cold 
are “inverse processes.” 

This example has me all ‘‘balled up.” 





Brother Felix John has a friend interested in Chemistry who gives the fol- 
lowing answer—(If I knew his name, I would elect him to the GQRA and 
assign him a number. Ep.) 


“Since cold is the opposite of heat, then the reciprocal of twice as cold 
would be half as hot. But, since the lowest theoretical temperature which 
man can reach is Absolute Zero (—273°C.), then 0°C. which equals 273°A. 
represents 273 degrees of heat. Hence, half as warm would be 136.5°A. 
or —136.5°C. 

“If you have an answer to this ready to hand, I’d appreciate it im- 
mensely if you would send an answer directly. Some of the boys in the 
school are desirous of knowing the real solution, and, frankly, I don’t 
know.” 





Answer by Virgil D. Smiley (elected to GORA, No. 124), Department of 
Industrial Chemistry. East Technical High School, Cleveland, Ohio. 


How cold is twice as cold as zero? I assume you mean 0°C. 

Cold is the absence of heat or less heat than normal. Temperature is the 
degree of heat but actually the relative speed of vibrating molecules. Now 
at 0°C. molecules are vibrating at a certain rate. At 0° absolute there is no 
motion. Since the increase in vibrating rate with rise in temperature is 
practically a straight line relationship, it follows that twice as cold would 
be the point half-way between molecules at rest and the rate of motion at 
0°C., or 273°A. Therefore twice as cold is 136.5° absolute. 





HEAT—TEMPERATURE—DEGREES 
741. Proposed by Alfred C. Webber (Elected to GQRA, No. 125), Brookline 
High School, Brookline, Mass. 
What is Heat? 
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Definition should cover radiant heat as well as the more familiar forms 
of everyday life. 

(In connection with 683 and the answers given above, 

What is temperature? 

Are degrees of heat, and degrees of temperature the same? 

Can degrees of temperature be compared in any other way than “up and 
down?” 

Can they be considered as ratios? ‘“‘Twice as cold,” ‘“‘half as hot,” etc. 
Ep.) 


WOULDN’T THIS JUST FREEZE YOU! 


742. Clipped from Geneva Free Press (Geneva, Ohio). Contributed by C. A. 

Bonsor, Editor (Elected to GQRA, No. 126). 

Erie, Pa., Jan. 29.—The gang was at work in the Erie railroad shops, 
discussing the hard winter and kindred subjects. 

Pointing to a strip of blue out in the lake, a machine hand observed: 
“Out there the water ain’t froze.”’ 

This opened an interesting field for scientific research in the mind of one 
of the machinist helpers. 

The next summer he rowed far out in the lake and filled several large 
cans with water. 

Came again the cold weather and the thoughtful one grinned as his 
cronies bought anti-freeze mixtures for their cars. 

The ‘handy man” simply drained his radiator and poured in his “‘out 

there”’ lake water. 

He’s saving his money now for a new cylinder head. 

Query—Why didn’t the water freeze in the Lake? 





WHY ARE RESULTS USELESS! 


743. A question by R. T. Harling (GQRA, No. 68), Memorial University 

College, St. John’s, New Foundland. 

A method of finding the “‘magnetic length” of a bar magnet (i.e., the 
magnetic moment divided by pole strength) described in some textbooks, 
is as follows :— 

The bar magret is placed to the east or west of the compass box of a 
deflection magnetometer, and the resulting deflection noted. The usual 
precautions, reversing the magnet end for end, and repeating with magnet 
on other side of compass box, are taken. The formulae for the “Gauss 
positions”’ tell us that 

2Md, 
———— = HH tan 4). (1) 
(a? — PY 
where M is the moment of the magnet, / its half magnetic length, d, the 
distance from the center of the magnet to the center of the compass box, 
H the horizontal component of the earth’s magnetic field, and @, is the 


observed deflection. 
The readings are repeated with the magnet at a different distance from 


the compass box, yielding an equation 
2Ma; 
———- = Hf tan 0, (2) 
(d? — P} 
Division of one by two gives 
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= {= —_ “| tan 6, 

dz \d,?> — P tan 0, 

In this equation everything has been measured except / which may there- 
fore be calculated. 

In practice, the method yields results for / which are very unreliable. 
Even when carefully performed, the experiment sometimes gives a value 
for / which is much greater than the geometrical length of the magnet, 
sometimes much smaller, sometimes even negative. The experiment is, 


in fact, quite a useless one. 
What is the reason for its failure to give consistent results? 








MOONDOGS AND RAINBOWS 


744. Proposed by John A. Berry (Elected to GORA, No. 127), Wiley Con- 

solidated Schools, Wiley, Colorado. 

I would like to submit the following two problems for your Science 
Questions column. 

a—Last night (January 9, 1936) between 7 and 9 o’clock p.m. the moon 
was shining brightly. It was a cold evening with a light frost falling. In 
the sky there appeared two large rings at right angles to each other, and 
made up of various colored lights similar to the rainbow. Where the two 
rings appeared to meet, a moon dog could be seen. What was the cause of 
the rings, the various colors, and the moon dogs? 

b—I would also like to ask why it is colder just before sunrise than an 
hour or two before or after. 





THEY SAY 


That ‘“‘Esquire” has published a number of good Enigmas. 
Cool and Calculating, January, 1936, by J. C. Furnes. 
A Ripe Bunch of Enigmas—Summer, 1935. 

(Science Questions was putting out answers to some of the Enigmas 
about the time “Esquire” was printing the questions. ‘“‘Readers Digest”’ 
reprinted from ‘‘Esquire.’’ Our readers have picked up many good ones and 
sent them in at intervals. It is good and interesting. 

Is it not a good point that Mr. Busy Man likes to fool around with boy- 
hood puzzlers? 

Keep on sending them in. Thanks! Ep.) 


EYE-OPENERS 


Noted from “‘The Readers Digest,’’ December, 1935. 


a—(Biology) ‘“‘The size of the American woman’s hand has increased 
more than a full glove size in the last 20 years.” 

Why? Golf? Horseback riding? Work!!! Who has a reason and what is it? 

b—(Zoology) “Tropical fishes are very susceptible to seasickness in 
transportation.” 

(What about that whistling gold-fish from Connecticut?) 

c—(Physics) ‘“‘The George Washington Bridge across the Hudson at . 
New York is 16 inches longer on a hot summer day than on a cold winter 
day.” 
Physicists—Please do a little figuring and tell us about it. 























BOOKS RECEIVED 


Query—Are Scientific happenings on the increase? 

Can the public understand science better? 

After all—Is Science Popular? 

(In the early ’90’s the Chautauqua reading courses included Steele’s 


“Popular Physics,” etc.) 





745. Submitted by E. G. Pierce (Elected to GORA, No. 128), Dept. of 
Industrial Chemistry, East Technical High School, Cleveland, Ohio. 


Two-period (90 min.) Test near close of term in course on Volumetric 
Analysis 

1. In using the Westphal Balance to determine specific gravity, the 
riders were in the following positions— 

Largest rider on end Hook of beam 

Next smaller rider on 1 

Next smaller rider on 9 

Next smaller rider on 2 

What is specific gravity and what volume would 59.6 grams occupy? 

2. Calculate the number of milli-liters of conc. H,SO, (Sp. G. 1.83. 
95% H,SO,) to make 500 ml of N /5 H2SO, solution. 

3. List 7 kinds of chemical change which are oxidations. 
4. Balance by the electron method 
Na.S.03 ~ I, — Nal + NaeS4O¢ 
5. Balance by the anhydride plan 
HNO; + H.S — H.SO, + H,O + NO 
6. Balance by the modified Algebra method 
K:Cr,0; + FeCl + HCl — KCl + CrCl; + FeCl; + HO 

7. If all the S in a 5 g sample of steel is converted into H,S, calculate the 
weight of CdS formed, and the ml of .08 N Iodine required if the steel con- 
tained .06% S. 

8. A sample of iron ore weighing .2186 g required 25.14 ml of .0996 N 
KMn0Q,. Calculate the percent Fe and Fe,O; in the sample. 

T 


9. In standardizing an approximately To K,Cr.0; solution with iron 


wire that was 99.5% pure, .2 grams of the wire was used and required 32.4 
ml of K,Cr,O,; to titrate. Calc. the grams of K2Cr,0, per ml and its factor 


an 
Sto solution. 

List of Atomic Weights—Cd 112.42; Fe 55.84; Cl 35.46; Mn 54.93; 
Cr 52.01; N 14.008; H 1.008; O 16.0; I 126.92; K 39.096; S 32.06. 

On this test 1 pupil received a mark of 100; 1 of 96; 2 of 88; 1 of 80, 
three—70 to 79; seven—60 to 69; four—50 to 59; seven—40 to 49; five— 
30 to 39; three—20 to 29; and one received 17. What should the passing 
mark be? 





BOOKS RECEIVED 


Highlights of Astronomy, by Walter Bartky, Associate Professor of 
Astronomy, The University of Chicago. Cloth. Pages xiii +280. 16.5 23 
cm. 1935. The University of Chicago Press, 5750 Ellis Avenue, Chicago, 
Illinois. Price $2.50. 

General Mathematics, by Professor Harold T. Davis, Indiana Univer- 
sity, Bloomington, Indiana. Cloth. Pages xi+316. 15 X23 cm. 1935. The 
Principia Press, Bloomington, Indiana. 
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Analytic Geometry, by Charles H. Sisam, Professor of Mathematics, 
Colorado College. Cloth. Pages xix +310. 12.5 x 19.5 cm. 1936. Henry Holt 
and Company, One Park Avenue, New York, N. Y. Price $2.00. 

Mathematics for Technical and Vocational Schools, by Samuel Slade, 
Assistant to the Director of Vocational Activities, New York City Board 
of Education, and Louis Margolis, Brooklyn Industrial High School, 
Jamaica Evening Trade School, City of New York. Second Edition. 
Cloth. Pages xiii+517. 13 «19.5 cm. 1936. John Wiley and Sons, Inc., 440 
Fourth Avenue, New York, N. Y. Price $2.50, plus postage. 

Self-Teaching Arithmetic Problems, by Max H. Sills, Public School 238, 
Brooklyn, New York. Paper. Pages vi+90. 12 X19 cm. 1935. Globe Book 
Company, 175 Fifth Avenue, New York, N. Y. Price 34 cents. Cloth Edi- 
tion 67 cents. 

Self-Teaching Geometry, by Murray J. Leventhal, Chairman, Mathe- 
matics Department, James Madison High School, Brooklyn, N. Y. Paper. 
Pages vii+151. 12 x19 cm. 1935. Globe Book Company, 175 Fifth Ave- 
nue, New York, N. Y. Price 40 cents. Cloth Edition 73 cents. 

Modern Arithmetic Exercises Seventh Year, by William F. Roantree, 
New Utrecht High School, Brooklyn, N. Y. Paper. Pages vi+68. 12 x19 
cm. 1935. Globe Book Company, 175 Fifth Avenue, New York, N. Y. 
Price 34 cents. Cloth Edition 67 cents. 

An Oulline of Probability and Its Uses, by Maurice C. Holmes, Depart- 
ment of Physics, West Virginia University. Paper. Pages viii +119. 13 x21 
cm. 1936. Edwards Brothers, Inc., Ann Arbor, Michigan. Price $1.50. 





BOOK REVIEWS 


Plane and Spherical Trigonometry, by Lyman M. Kells, Associate Pro- 
fessor of Mathematics, Willis F. Kern, Assistant Professor of Mathe- 
matics, and James R. Bland, Assistant Professor of Mathematics, all 
of the U. S. Naval Academy. First Edition. Cloth. Pages xiv +269 +vii 
+115. 15 X23 cm. 1935. McGraw-Hill Book Company, 330 West 42nd 
Street, New York, N. Y. Price $2.50. 

The authors of this book claim that it has been designed to obviate 
many of the errors commonly made by beginners in trigonometry and at 
the same time to lay the foundation for the best kind of work in the appli- 
cations of the subject. For the carrying out of these plans we find the fol- 
lowing features. 

1. Emphasis in expressing all parts of given geometric figures in terms 
of designated sides and angles. 

2. Computations are made in a compact and simple manner. 

3. There is a chapter on slide rule. 

In looking through the table of contents we find the first two chapters 
deal with functions of acute angles. In Chapter III the general definitions 
are introduced. Chapter IV returns to the restricted definition in dealing 
with the right triangle. 

It is the opinion of the reviewer that the order up to this point could 
be improved by introducing the general definitions first. This order ob- 
viates the necessity on the part of the student to make an adjustment to a 
new definition. Moreover, if the trigonometric ratios are treated as func- 
tions the student has no more trouble in understanding the general than 
he does the restricted definitions. 

The material in Chapters V to IX is presented in the usual order. 
Chapters X to XII deal with complex numbers, logarithms, and slide 
rule, respectively. 
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The second part of the book is devoted to spherical trigonometry and 
its applications. In the chapter on applications we find such topics as 
Stereographic Projection, Course and Distance, the Celestial Sphere, the 
Astronomical Triangle, the problems of finding the time and amplitude of 
sunrise, the time of day, and the latitude of a place on the earth. 

The tables, prepared by the authors, are easy to read. The table of 
logarithms of trigonometric functions have proportional parts tabulated 
for each second from 0° to 60°. 

J. M. Kinney 


Elementary Differential Equations, by Lyman M. Kells, Associate Professor 
of Mathematics at the U. S. Naval Academy. Second edition. Cloth. 
Pages xii +248. 14.5 x21 cm. 1935. McGraw-Hill Book Company, 330 
West 42nd Street, New York, N. Y. Price $2.00. 


In this revised edition we find an increase of 64 pages as compared with 
the first edition. This increase is due to: 

1. Achapter on simultaneous equations. 

2. A chapter on general methods and existence theorems which includes 
integration in series and numerical integration of differential equations 
by a method of successive approximations. 

3. More complete explanations of some physical applications. 

4. A brief treatment of the theory of operators. 

5. A brief treatment of Fourier Series. 


In this edition, as in the former, we find a large number of exercises and 
problems. There are numerous applied problems dealing with geometry, 
physics, and mechanics. The problems are well graded and designed to 
meet the needs of students on different levels of ability. 

The text provides an elementary treatment of differential equations both 
ordinary and partial. It may well follow a course in elementary differential 


and integral calculus. 
J. M. Kinney 


Modern Pure Solid Geometry, by Nathan Altshiller-Court, D.Sc., Professor 
of Mathematics, University of Oklahoma. Cloth. Pages x+311. 14 
21.5 cm. 1935. The Macmillan Company, 60 Fifth Avenue, New York, 
N. Y. Price $3.90. 


Professor Altshiller-Court, author of College Geometry published in 
1925, has made a noteworthy contribution in the publication of the book 
under review. In this book we find a collection of material relating to mod- 
ern pure geometry which hitherto has been scattered among mathematical 
periodicals throughout the world. This material has been arranged in logi- 
cal sequence by the author who has supplied many ‘missing links.” 

The book is divided into nine chapters with the following headings: 
Preliminary, the Trihedral Angle, the Skew Quadrilateral, The Tetra- 
hedron, Transversals, The Oblique Cone with a Circular Base, Spheres, 
Inversion, and Recent Geometry of the Tetrahedron. 

The book may be used as a text in college classes. It will appeal to 
teachers of geometry in the secondary schools who wish to become better 
acquainted with modern synthetic geometry or who wish to make further 
contributions to this field of mathematics. 

J. M. KInNEY 


Elements of Projective Geometry, by Emery Ernest Watson, Professor of 
Mathematics, Iowa State Teachers College, and Margaret Marie 
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Watson. Cloth. Pages v+255. 13.5 19.5 cm. 1935. D. C. Heath and 

Company, 285 Columbus Avenue, Boston, Mass. Price $2.60. 

The authors of this book present a course in projective geometry de- 
signed for students specializing in mathematics, in engineering, or in the 
teaching of secondary mathematics. The course presupposes on the part 
of the student a knowledge of elementary geometry and a slight knowledge 
of trigonometry. 

We find the following noteworthy features: 

1. The textual matter is presented in a simple, elegant, and interesting 
style. 

2. The students attention is frequently directed to the difference be- 
tween projective geometry and metric geometry. 

3. The notion of duality is introduced early and used throughout the 
course. 

4. There is an abundance of exercises. (407 in all.) 

5. At the close of each chapter there is a list of questions which may be 
used by the student as tests. 

6. The last chapter gives an interesting historical statement of the 
development of projective geometry. 


The reviewer believes that every teacher of elementary geometry who 
is not familiar with the subject of projective geometry should read this 
book. With such a text as this projective geometry may be introduced 


early in the junior college. 
J. M. Kinney 


Junior Mathematics for Today—Book Three, by William Betz, Vice- 
Principal of the East High School and Specialist in Mathematics for the 
Public Schools of Rochester, New York, 1935, Cloth. Pages [vix +562. 
Ginn & Company, Boston-New York-Chicago-London-Atlanta-Dallas- 
Columbus-San Francisco. 

This book being the third in a series of three books for use in the Junior 
High Schools represents the author’s attempt to create a common back- 
ground in the fundamentals and principles of mathematical ideas for both 
the cultural and vocational courses. 

The book is divided into three main parts. They are as follows: 

Part I. Fundamental Ideas and Applications of Algebra, Geometry, 
and Trigonometry. 

Part II. Making Progress in the Mastery of Algebra. 

Part III. First Steps in Demonstrative Geometry. 

In the author’s preface, the following ideas are worthy of consideration 
and will best illustrate the makeup of the book: 

1. Each chapter is a complete unit, having its own definite set of ob- 
jectives. 

2. The Algebraic Chapters are built around six central objectives: 

a.—The language and the ideas of algebra. 

b.—The formula. 

c.—The equation. 

d.—The graph. 

e.—Fundamental principles and processes. 

f.—Problem solving. 

3. The study of relationship being the common bond connecting the 
objectives. 

4. The development of a sound technique, resting on real understanding 
and extensive application. 

5. Problem solving is made an integral part of the entire course. 
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It is the main province of this textbook to lay a foundation of fundamental principles 
which will enable pupils to develop an understanding of the significance of plant life 
which is such an important part of their environment. Moreover, the work in botany 
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Throughout the book, the author has generously inserted numerous ex- 
planations, footnotes, illustrations and other materials of great value 
both to the teacher and pupil. 

Summaries at the end of each Chapter is a convenient method of re- 
taining the essential facts learned. 

Other distinctive features of the book are as follows: 

. Atest at the end of each chapter. 
. General summary. 

. Comprehensive review. 

. Comprehensive mastery test. 

. Tables for references. 

. An index. 

. Time schedules for the course. 


Mathematics teachers will find the book worthy of use in the teaching 
of their subject. 


SAU Wh 


HyMEN D. SILVERMAN 


Integrated Mathematics, with special applications to Geometry, by John 
A. Swenson, Ph.D., Head of Department of Mathematics, Wadleigh 
High School, New York City, Instructor in Mathematics, Teachers 
College, Columbia University. Book iI, 1934. Cloth Page 474. Edwards 
Brothers, Inc. Ann Arbor, Mich. 

This book represents the results of several years of experimenting in the 
classroom to make the mathematics of the tenth year more compre- 
hensive, more dynamic, and more functional in character. 

A brief study of the table of contents shows us the scope of the book. 
The contents is as follows: 

1. Definitions, Assumptions and Theorems. 
2. Experimental Introduction to Congruence. 
3. Introductory to Cartesian Geometry. 

4. Congruence and Constructions. 

5. Parallel Lines and Parallelograms. 

6. Ratio, Areas, and Related Algebra. 

7. Third and Fourth Dimensions. 

8. Similar Figures. 

9. Cartesian Geometry (continued). 

10. The Trigonometric Functions. 

11. Circles and Related Lines. 

12. Regular Polygons and the Circles. 

Considerable material has been included to keep the brighter pupil in- 
terested by challenging his ability with worthwhile material. 

The book contains as a supplement, ‘“‘Mathematical Reasoning in 
Every-day life’’—which teachers will find interesting, also a table of roots 
and powers, a table of trigonometric functions, and an index. 

HyMEN D. SILVERMAN 


Intermediate Algebra, by Raymond W. Brink, Ph.D., Professor of Mathe- 
matics in the University of Minnesota, pp. xii+268, price $1.35. D. 
Appleton-Century Company, New York, 1935. 

This book is designed for use in college classes in which the students have 
previously had only two semesters of high school algebra and in second- 
ary school classes for students who are preparing themselves for college. 

Although the book is written from a college point of view it contains ma - 
terial for varying requirements and degrees of preparation. Teachers will 
find it possible to select a course suitable for their particular groups. It is 
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More Review —— 7 o hew Problems 


The New Revised 


COLLEGE ALGEBRA 


By 
Arthur M. Harding 


University of Arkansas 


George W. Mullins 


Columbia University 


The introductory review, formerly a single chapter, has now been divided 
into five chapters and expanded about twenty pages. Many extra review 
problems have been added. Otherwise the arrangement of material is un- 
altered in the new edition. It allows the same desirable flexibility as 
formerly in the choice of topics and the amount of time to be spent 
on each. The author's frequent use of graphical methods to explain and 
illustrate algebraic processes and a simple treatment of the derivative 
have been found especially helpful to the student. The problems are en- 
tirely new, and these are arranged in sets which may be used alternately 
with different classes. Full tables, taken chiefly from The Macmillan Tables, 


are given at the end of the book. 
To be published in March 
Probable Price: $2.25 


The Macmillan Company 


60 Fifth Ave. ————_ New York 
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also possible to make individual assignments thus providing for both slow 
and superior students, 

The idea of function is stressed and appears early in the text and is 
treated thoroughly, thus providing a background for future mathematical 
study. Many illustrative examples are given, the exercises are carefully 
arranged as to difficulty both from the standpoint of reasoning and manip- 
ulation, graphical methods are used freely and many practical problems 
related to the fields of physics, business, statics and geometry are in- 
cluded. This book should find favor with teachers of advanced algebra. 

C. A. STONE 


Practical Shop Mathematics, Volume IJ. Advanced by John H. Wolfe, 
supervisor of Apprentice School, Ford Motor Company, and Everett 
R. Phelps, Ph.D. Associate Professor of Physics, Wayne University. 
Pages (v—xiv)-275. First Edition 1935. McGraw-Hill Book Company, 
Inc. New York and London. 


This book and the preceding volume are based on revised and expanded 
copy of the loose-leaf printed sheets as used by the Apprentice School of 
the Ford Motor Company. This volume is designed to follow Volume I 
in which fractions, decimals, geometry, and elementary plane trigonometry 
were covered. 

It takes up for the first time in book form, compound angles and the 
book can be used to replace the usual high school courses in plane trigo- 
nometry and solid geometry. It is of great value in teaching shop mathe- 
matics, necessary to solve actual shop problems by the exposition of the 
principles involved, the solution of many solved practical problems, and 
the presentation of many problems for pupil solution including many hints 
for their solution. Such subjects as gears, screw threads, indexes and frac- 
tions are dealt with. 

This volume also makes use of the ‘“‘Variable System,’’ whereby one di- 
mension is omitted and is represented by a letter or variable. Six or seven 
values for the variable are given. Thus six different problems of the same 
type may be given to as many students. This helps greatly in preventing 
comparisons of work and answers and tends to develop student-ability and 
responsibility. If one so desires, it is equally possible to use one variable 
only for an entire class. 

The various problems and principles in this text are presented very com- 
pletely so that a student or mechanic can profitably use the book for home 
study or as a reference source. The many solutions accompanying many 
of the problems are also of great help. Material sufficient for a year’s work 
either in a high school or vocational school is included in this text. 

RayMOND G. COLES 


Directions for the Dissection of the Cat, by Robert Payne Bigelow, Pro- 
fessor of Zoology and Parasitology, Emeritus. Massachusetts Institute 
of Technology. Revised Edition. Cloth. Pages xi+65. 12.519 cm. 
1935. The Macmillan Company, 60 Fifth Avenue, New York, N. Y. 
Price 90 cents. 


This book represents a revision of the previous edition in the Zoological 
Laboratory Manual series. Directions are presented for the complete dis- 
section of the cat, but student initiative is not curbed by too exhaustive 
details. A section on the preparation of material, a system of references to 
literature, and a number of drawings enhance the value of this manual as a 


working tool. 
J. F. Scnurett 
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LEITZ 


MICRO PROJECTOR 
XB NEW MODEL 





Microprojector XB with 
vertical object stage. 





This efficient Micro Projector which has recently been redesigned offers the 
following 
OUTSTANDING FEATURES: 

1. The entire equipment including Microscope forms one unit of utmost rigidity 
with all parts accurately aligned in respect to each other assuring greatest sim- 
plicity of operation. 

2. Due to its compactness, the projector is entirely portable. 

3. New automatic arclamp of high intensity. 

4. A large cooling cell prevents danger of damage to the preparation by heat. 

5. The apparatus is arranged for projection with the object stage of the micro- 
scope in horizontal or vertical position, 

6. The instrument can be supplied with attachment for projection at low magni- 
fication without eyepiece. 

7. Greatest brilliancy of the projected image at low and high magnification insured 
by an illumination system of utmost efficiency. 


Write for Bulletin No, 14-S 


E. LEITZ, INC., Dept. SS 


60 East 10th St., New York 


Branches: Washington, D.C. 33 Chicago, III. $3 San Francisco, Calif. 33 Los Angeles, Calif. 








Please Mention School Science and Mathematics when answering Advertisements 








SCHOOL SCIENCE AND MATHEMATICS 





THE NATIONAL COUNCIL OF TEACHERS 
OF MATHEMATICS 


By Epwin W. SCHREIBER, Secretary 


The Seventeenth Annual Meeting of the National Council of Teachers 
of Mathematics was held in St. Louis, Missouri, December 31, 1935 to 
January 1, 1936. This is the first annual meeting the National Council 
has held with the A.A.A.S. 184 Registered for the meetings though the 
total attendance was well in excess of two hundred. A joint session with 
Section A of the A.A.A.S., the American Mathematical Society, and the 
Mathematical Association of America, was held on Tuesday morning, 
December 31, with approximately 250 in attendance. Professor Kenneth 
P. Williams of Indiana University presented a temporary report of the 
Joint Commission on the Place of Mathematics in the Secondary School. 
“The Main Purposes and Objectives in Teaching High School Mathe- 
matics” was discussed by William Betz of Rochester, New York, repre- 
senting the National Council, and W. W. Hart, representing the Mathe- 
matical Association of America. On Tuesday Afternoon the National 
Council presented a Symposium on the Teaching of Geometry. Professor 
W. H. Roever of Washington University, St. Louis, discussed in a very 
thorough manner “‘The Purpose, Nature, and use of Pictures in the 
Teaching of Solid Geometry.” John T. Rule, the Taylor School, Clayton, 
Missouri, presented an interesting paper on ‘‘Stereoscopy as an Aid to the 
Teaching of Solid Geometry.” The session closed with a stimulating dis- 
cussion by Roland R. Smith, Classical High School, Springfield, Mas- 
sachusetts, on “‘Developing the Meaning of Demonstration in Geometry.” 
The Tuesday evening session was opened by an address of welcome by the 
Rev. Father Robert S. Johnston, President of St. Louis University. The 
response was made by Miss Edith Woolsey of Minneapolis, Minnesota. 
Professor Edwin W. Schreiber, State Teachers College, Macomb, Illinois, 
presented an illustrated lecture on “The History of the Development of 
the Metric System.” Miss Ruth Lane, University High School, Iowa City, 
Iowa, presented an illuminating paper on ‘‘Mathematical Recreations an 
Aid or a Relief?’”” On Wednesday morning, January 1, the Annual Business 
Session of the National Council was held. At this session Professor H. EF. 
Slaught of the University of Chicago was honored in being elected Honor- 
ary President of the National Council. Secretary Schreiber as Chairman of 
the Ballot Committee announced the results of the annual election: 
President—Miss Martha Hildebrandt, Proviso Township High School, 
Maywood, Illinois; Second Vice-President—Miss Mary Kelly, Wichita, 
Kansas; three new members of the Board of Directors—E. R. Breslich, 
Chicago, Illinois, Leonard D. Haertter, Clayton, Missouri, and Virgil S. 
Mallory, Montclair, New Jersey. The morning session closed with two 
interesting papers: ‘‘Functional Thinking and Teaching in Secondary 
School Mathematics” by Professor H. C. Christofferson, Miami Univer- 
sity, Oxford, Ohio; and “The Crisis in Mathematics—at Home and 
Abroad” by Professor William D. Reeve, Teachers College, Columbia 
University. A stimulating session was the Luncheon Meeting for the 
Official Delegates and Board of Directors at which Florence Brooks Miller, 
Vice President, presided. Mrs. Miller introduced to the group all official 
delegates present as well as all State Representatives present. The Annual 
Banquet was held Wednesday evening at the Coronado Hotel. Professor 
Raymond Clare Archibald of Brown University was the guest speaker. 
The title of his address was “‘Babylonian Mathematics, with Special Refer- 
ence to Recent Discoveries.’’ At the conclusion of the able address, which 
was enjoyed by members of the A.M.A. and the M.A.A., as well as the 
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The best of the New—the thoroughness of the Old 





FIRST COURSE IN ALGEBRA 


By Harry C. BARBER and ELsIE PARKER. JOHNSON 


This new beginners’ book in algebra aims particularly to develop the pupil's confi- 
dence in his ability to solve problems. Much of this confidence is gained through con- 
stant recurrent drill which distinguishes the text. Throughout the course emphasis is 
laid upon two factors: skill in manipulating algebraic symbols, and thorough under- 
standing of algebraic processes. $1.24 


SECOND COURSE IN ALGEBRA 


By Harry C. BARBER 


This book provides an abundance of drill material, psychological method of presenta- 
tion, and work carefully graded for individual differences. Full provision is made for 
remedial drill. $1.40 





HOUGHTON MIFFLIN COMPANY 


Boston New York Chicago Atlanta Dallas San Francisco 











HANDBOOKS FOR PROGRESSIVE TEACHERS 
1936 Edition MATHEMATICAL NUTS Contains over 


just out safes = 
SECTIONS 

1, Nuts for Young and Old. 6. Nuts for the Professor. 

2. Nuts for the Fireside. 7. Nuts for the Doctor. E 

3. Nuts for the Classroom. 8. Nuts, Cracked for the Weary. 

4. Nuts for the Math Club. 9. Nut Kernels. 

5. Nuts for the Magician. 10. Index 

@The reviewer has never before seen anywhere such an array of interesting, stimulating, and effort 

inducing material as is here brought together.”"—Dr. B. F. Finxet, Editor, American Mathematical 


Monthly. 

@The school library that does not possess this work should be put on the black list, and the 
teacher who does not use it should (as the graduates of our schools of letters and of tastes so often 
say) ‘Look for another job.’ '’—-Dr. David Eugene Smith, The Mathematics Teacher. 


Price Postpaid To any address $3.50 


1930 Edition Re- THEMA WRINKLE Novel, Amusing 
MA TICAL Ss ona Instructive 


vised and Enlarged 
SECTIONS 


1. Arithmetical Problems. 9. Short Methods. 

2. Algebraic Problems. 10. Quotations on Mathematics. 

3. Geometrical Exercises. 11. Mensuration. 

4. Miscellaneous Problems. 12. Miscellaneous Helps. 

5. Mathematical Recreations. 13. Mathematics Clubs. 

6. The Fourth Dimension. 14. Kindergarten in Numberland. 

7. Examination Questions. 15. Tables, 

8. Answers and Solutions. 16. Index. 

Price Postpaid To any address $3.00 


@“ Mathematical Nuts and Mathematical Wrinkles are gems sparkling in the dark arena of Mathe- 
matics.” “‘No teacher of Mathematics can afford to be without them.”—J. Travers, B.A.B.Sc., 
ated Headmaster Peterborough College, Harrow, in The Educational Outlook, London, 
nglan 
WThese books are attractively illustrated and beautifully bound in half leather. 
Forward your order today. (A copy of each on receipt of only $6.00) 


S. I. JONES, Author and Publisher, 1104 Caldwell Lane, Nashville, Tenn. 
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National Council, President J. O. Hassler presented to the group the new 
President of the National Council—Miss Martha Hildebrandt, Proviso 


Township High School, Maywood, Illinois. 





WORLD’S FIRST SYNTHESIS OF NATURALLY 
OCCURRING RADIOACTIVE SUBSTANCE 


Man has at last been able to make a radioactive substance that occurs 
in nature. By powerful bombardments of a common substance there has 
been created synthetically in the radiation laboratory of the University 
of California a form of radium. This first synthetic production of any 
naturally occurring radioactive substance is the accomplishment of Dr. 
J. J. Livingood, research associate. 

The substance which he has created for the first time by artificial labora- 
tory methods is radium E, one of the intermediary products in the slow 
decay of ordinary radium to lead. The amount of radium E so far obtained 
is almost infinitesimal, but careful checks leave no doubt as to its identity. 
Synthetic radium E was obtained by Dr. Livingood through the bombard- 
ment of the common, inert substance, bismuth, with deuterons at an en- 
ergy of approximately five and a half million electron volts. This product 
behaves exactly as does natural radium E. Tests have shown that it de- 
cays with a half-life of five days by emitting electrons and is converted 
into polonium which continues the decay by emitting alpha particles at a 
half-life rate of about one hundred forty days. The end product of this 
process is lead, though tests so far have been limited to determining the 
type and rate of radiation. This new step in the transmutation of matter 
was taken in the laboratory of Prof. E. O. Lawrence, using the eighty-five 
ton cyclotron or atomic disintegrator designed by him which has already 
been successful in transmuting more than a third of all elements known to 
man. 

The conversion of bismuth, heaviest nonradioactive element, into 
radium E, is considered final proof that the apparatus will induce changes 
in every kind of matter. The deuteron bullets used in bombarding sub- 
stances to be transmuted are the nuclei of double-weight hydrogen atoms 
obtained from heavy water costing approximately $600 a pint. These bul- 
lets are shot from the cyclotron at velocities of twelve thousand or more 
miles per second at the rate of one hundred thousand billion per second. 
Substances placed in the path of this barrage are disintegrated or funda- 
mentally changed in nature. Recently platinum was converted into gold. 

Seventeen different research centers throughout the world have reported 
that they are building or planning to build replicas of the atom disinte- 
grator at the University of California. Three of the centers are in Russia, 
two in England, one in Japan, one in Denmark, and ten in the United 
States, namely the Universities of Michigan, Chicago, Rochester, Wash- 
ington, Illinois, Cornell, Princeton, Purdue, Columbia, and the Franklin 
Institute.—Science Service. 


WHITE MEN DISCOVER INDIAN SPINACH 


It turns out now that Indians in Arizona eat an Indian sort of spinach. 
They have been eating it for years, and liking it. The plant grows plentiful 
around Wupatki National Monument in the Hopi Indian country. Hopis 
prepare and eat it, just like white man’s spinach. Word received here at 
National Park Service headquarters says that modern dwellers at Wupatki 
have tried their first mess of Indian spinach. The verdict sounds as if the 
Indians were ‘“‘one up’’ on the white man on this spinach situation, for it 
is “similar to spinach, but without the sand.” 
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No Hobbies Are Ridden 


by Webb and Beauchamp 


| 

| SCIENCE BY OBSERVATION 
| AND EXPERIMENT 

| B 

HANOoR A. WEBB and “ame O. BEAUCHAMP 


A new general science text which deals with those topics that by common practice 
seem definitely of value in presenting the principles of science to 8th and 9th 
grade pupils. The organization is unique, presenting the material in nine large 
units, each of which is divided into the four Topic Studies, one for each week's 
work under normal teaching conditions. No other text in general science gives as 
much attention to teaching aids, organized recitation, and other materials of special 
helpfulness in the classroom. No hobbies are ridden in this text and an excellent 
balance is maintained. The sequence of topics is logical, the treatment is lively and 
interesting, and the experiments and demonstrations are practical. 


Octavo, 682 pages, Profusely Illustraed. $1.72 
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| Experiments and Exercises SERIES 
This new experiment book meets > - 
a widely expressed need for both . 
laboratory and class. PROGRESSIVE— 
? —First Algebra 
It Will (W. W. Hart) Price $1.28 
| es oe a scientific attitude of —Second Algebra 
ale the powers of observa- (Wells & Hart) Price $1.32 
" ” ‘tion; ' —High School Algebra 
. . . train for clearness of thought; (W. W. Hart) Price $1.60 
. . provide supplementary material ; —Plane Geometry 
. give practical applications of (Wells & Hart) Price $1.36 
chemical laws; —Solid Geometry 
‘ os a questions and (W. W . Hart) (Ready in April) 
. Save money by its low price — 4 
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